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The whole A KR T of 


| Sarraying of Land, 
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Plain Table , Theodohte , Chronic, 
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PERACT 0 R: 


After a'more caſte, exat and compendious 
manner , then hath been hitherto publiſhed by any the 
PLAIN TABLE being ſo contrived, that it , 
will o—_ perform whatſoever may be done by 
any of the fore-mentioned /»fruments, or any 
oF era. with the ſamecaſe 
and cxatneſle; and in many 
caſes much betrer. 


To Together with the takin ing of all manner of 3: 

and Diſtances, either or in-acceſſible the Plotting D 

HE Promeding of ali magner of Gronnds, either ſinall oy 

Champion plains, Wood-lands, or any ocher Mountainous and 

; Alfo, How orae he Plovof a whole Mannor, ro. to 

caſt up the content , and to make a 

Map thereof. All which are per- 

formed three ſeverall wayes, and by 
three ſeverall Inſtruments, 


Hereunto is added , the manner how to; know 
whether Water may be conveyed from a Spcing hand to any 


dppoinesd! place” or nor and bow to etc 7 With 
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' ed , and ready to ſee the 
| NY » I could not be- 
| chink my felfe of a fitter 
| Patron then your ſclfe to 


© His it ; Your know- 
( ledge in, and affedtion to the "A Matbe- 
matical, as allo the civill reſpe& which You 
uſually vouchſafe ſach as affe& thoſe Studies, 
arme-me with this confidence, 

| Iforcſeethat thismy preſumption in expo- 


| ing this Work to publique view , may meet 
i Pos with 
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lique good , and this my Dedication an 
evidence to let You know how much I 


| with ſome DetraRors , but Y our approbation | 


thereof, will both convince them of theie ; 


| Errour, and plentifully fatisfie me for the | 


pains I have taken therein. Howbeit, what 6 
reception ſocver it may obtain with the Vul- 
gar, my intention (I doubt not) will give 
me ſupport and encouragement , my ayme | 
therein being nothing elſe but the pub- | 


am, t 
SIR, 

Tour moſff bumble and 
obliged Servant, 
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_- Hokzontall line, or live of level, 
Kd Altitude, 166, 


Plain Table, 1 $7. 
pre Sricns 199. 
ferent. 190» 


(and to protratt the ſame, 191. 


6. Often" _— by the Labell aud Tangent 
— end grava? th fame 19g. as 
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8. To rake the plot of « Field at CPlaig Table, 201. 


one ftation taken in the ni Theodolite, 203, 
thereof by the Circumferentor, | 205, 
(and to protratt the ſame, 206, 


one ſt ation taken in any angle< Theodolite, 3bid. 


9. To taks the plot of 4 9 nghdThes Table, 208. 
thereof, by the 


Circumferentor, 210; 
(and to protratt the ſame, 2To. 


10, To take the plot of a field tCPlain Table, 212; 
two ftations taken in ITicoole 214- 
5 thereof , by the Circumferentor, 216. 
_ 9 (and fo protratt the ſame, 216. 


11- To take the plot of a field &t two” Plain Table, 218. 
ſtations taken in any parts thereof, 


only meaſuring the ft ationarie 4i- Theodolite, 220. 
ftaxce, by the Circumferentor, 220 
(and to protralt the ſame, 2:22 


12. Of large (hamyion plain: or 5 Plain Table, 223, 
Woods yo take Plots thereof by the $ Theodolite, 226. 


(andto protratt the ſame, 118. 
With a way to prove the trath dv}, 2: 30. ; 


1}. To take the plat of 
P 


rx gp ircumferentor, 230. And to 

© e, Sls fro frat the ſame,2;3, With diverſe 
arge Champion plain,\, caxtions for the exalt ” 
by the thereof. 4 EP 


eel Fi (len hr et beck be 
fo : n 1AaDdic ro t 
the PeraRtor ie ſelfe, 136. A. 


I5-Totaks the plot of any piece of Land b the Perat 6, 
and to protratt the {ago 4 : : 4h 
(The Geometrical 
Square, 247, 


16. Of finding the Ares or ſuperficial | 4p Long —_ 


remtent of any piece of Land, the plets TheTri le,242. 
thereof Bo firſt taken, and chiefly of The Trapedia'243. 
Any irregular 
: \ - \t\ of 4 77d 
'F: | (The Circle, 245. 


17. The manner of « 5 Mr.Rathborns | 246 
#p the content of any pi '+ » - Chain, 
of Landin Acres, &.bjf Mr.Gunters 249 
18. Toredvce Acres into Perches, and the contrary, 248+ 


4} 19. The uſe of 4 Scale of ReduRi ; 
the Frets parts of + Avre Oy fe ſaver 
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20. Divers compendions rules for the ready caſting up of 4- 
uy plain Swperficies, with divers other a x. in 
Surveying, by the line of Numbers, 251. 


21, Of Satwte and Cuſtomer weiſwe je to reduce one to the 
other at pleaſure, 254+ »h & | 


22, Of the laying ext of common firlds into favlonge, 255. 
23+ Hilt and Manmtains, bow to finds the lengths 
A, 6g oers which they ftand ſeveral bo 96th 
24- Of menntanens and nneven grounds, how to protraft or 
Lay the ſame down in plano after the beſt manner, giving 
the area or content thereof, 2.58. 
Plain Table three ſeveral Ways, 
25. How to taks the Plot (260. 
> <P Circumferentor 
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a 
PeraQor, 


ith the k:copomg am avecwnt 5n your Fig after the 
beſt and weſt certain manner, :70,end  proceuli ob- 
ſervations ſo takgn, 271. _ ©F ke 
TIC " T, Rathbarrs Ruler 
% mY MI A Line into 100 per ts 
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27 Of conveying of water, 276. 
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Ft me Oraſmuch as tre __ 
fs 2-8 », Flt Art of Surveying of 
=" "J Land & performed by 
"Inſtruments of ſeve- 


ral kindes , and bat 

" the exat? and careful 

——— | making and dividing | 

of all ſuch lh x chiefely to: be aimed | - 

at , 1 thought good to intimate to. ſuch as are de-| 

from to praffiſe this Art, and do not readily know 

where to be furniſbed with neceſſary Inſtruments 

for the performance thereof, that all , or any of the 

Inſtruments uſed or mentioned in this Book , or 

any Mathematicall Inſtrument whatſoever 

exatly made by «M1, Anthony Thompſon is 
Hofier lane neer Smithfield, London. 
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"The Firſt Book, 


TH E ARG oh M E "NT. 
SS His ficſt Book confiſteth of 


divers Definitions & Pro- 
= blemes Geometrical, ex. 
=r trated out of the VW ri- 
Y i tings: of divers ancient 
| and. middern (Geometrici- 


| ans, as Euclid; Rains, Clavins;C>c. andiare hero 


ſo methodically:diſpoled;:thitany: man may | 
gradually progeed from: Probleme to; Probleme 
without interruption;7 or being referred to any 
other' Author fat the PraQticall CO gs of 
any of:them.;Qunely the Demenſtrationiis whol- 
PRION partly, gc ay outof 
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The Argument. 
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| as I conceived moſt uſefull for my preſent pur- 


which they were extraQted, are very large] inthat [ 
particular, and alſo for the avoiding of many o- | 


ther Propoſitions and T beoremes, which (had the 
enſuing 
cellity have been inſerted. Alſo, the figures 
would have been ſo incumbred with multiplict- 
ty of lines, that the intended Problemes would 
have been thereby much darkened. And befides 
it wasnot my intent in this place tomakean ab- 
ſolute or entire Treatiſe of Geometry, and there- 
fore L have onely made choice of ſuch Problems 


poſe, and come moſt in uſe in thepraQtice of Swr- 
veying,and ought of neceſſity to be known by 


every man that intenderh to exerciſchimſelfe in 


the PraQice thereof , and thoſe are chiefly 
ſuch as concern the reducing of Pjory from one 
forme to another, and to 
them according to any afligned Propertion, alſo 
divers of the Problemes in this Book will abun- 
dantly help the Sxrveyor in the diviſion and {e- 


perationof Land, and in thelaying our of any | 


alſgned wh 
beradlydridoſimoctern Grrdandthog 


again ſubedivided if needbe. Allo for the berter | 
latisfationofthe Reader, Thave performed di- 
vers of the following Problemer both Arizbme- 


Problemes been demonſtrated) muſt ofne- | 


| 


0 tnlunge or Gminiſh | 
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WIA 72int or Signe is that which is yoid of all Megwi- 
\--% Fes and is the = thing that by minde and 
2 underſtanding can be imagined and conceived, 
Spe chan which Ro CO leſſe, 
A as the Point or Prick noted with the A 
. terter A, whichisncirher quantity nor © - * 
Ir K babe lint, bar oaly the crnmpor ends of 
ques am herein a Peiar in Geometry differeth trom Unity in 


A Lines s PR withos ne” or 
5 > ahinkeſ 


210 wth a * 

A; Ling is created; of maceby . dy | 
the moving or drawing out of R. Amor < —" ——B 
Gund Li from one place.co Appar 
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vn is the firſt 
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' Thisisto be IRA A. 
only,8istheline A'B, thexends or bevibds: | oil | 
whercotarethepoines A and B: Bara a Cala Lincs our 
Alana 64 fe EET, wiſe, 
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1. A Point & that which cannot be divided. 
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\ B, is capable gpm | 
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wiſe, for there, the Poixtin its motion returnerh again to the place 
where it firſt began, and ſo makerh the Live infinite , and the ends 
or bounds thereof undererminate, 


+ A Right line « ther which lieth equally | 


between bis points. 


& _B ; Asthe Zight line AB lych ſheighn | 
and cquall. between the poims Auks | 

(which are the bounds thereof) without bowing, andis the ſhorreſt | 
of all otherlinesthat can þe drawn between thole two points. 


5. A Superficies is that which bath only length oY 
and breadth, 


13 B As the motion of a point 
| uceth a Line, che firſt 
inde of e, ſo the 
J. 7 ON raprov 
C ene enngn— — ft 


D is capable 
namely, lengrh and breadth , and ſo the$ CA AB CDos 
th from AoC. 


bedividedia engrh from Ato B,andallo in 


.. 6, Tbeextreams of a Superficies are Lines, 


As the extreams or ends of a Line are pajars, ſoche exttreams or 
Sf prong; and ſo rhe extreams or ends of the 
tes A , are the line AB, BD, DC, and CA, 


[fhme ayrerta ox Ranks there, 
7.. A plain Superficies & that which" nk 
equally between bn lines. - 4orbt =: 
F Socks Lapſe A BC.D lixth diceR) and equally heeween his 
DS is lajdf wig IE 
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clination , and be drawn direAly one ro 
the other , then they make ng angle at 
all, as —_— D nd rei aka 
other in thepoine DD, and yor the ce 
noangle, bur one,ootiancd refs ne 

C And here note, thar'an Angle 
commonly -is figned by chree' Letters, 
the midd whereof” ſheweth the angular point : As in this 
figure, when we ſay the angle ABC , youare tounderſtand the 
very pointat B: And tote alfo, that the lengrh of the fides con- 
—_ ing any atigle, a$the Gdes A B and B C, do nog make the angle 
A B C cither greater or leſfer, bur che angle Nil! reqaineth the ſame 
quantity he the containing fidesthercof eicher longer or ſhorter, 


9. And if the lines which contein the angle be 
right tines, then i it called aright lined angle. - 


Sa the angle A.B C isaright lined angle , becauſe 
and B C, which contain the (aid angle, En, 
tous 


. = \ 
a. » © — we - 


10., When aright line ſtanding npox aright line 
maketh the angler nTibis res ual”; then | 
either of thoſe angles is a right angle: and the | 

þ ſtandeth erefed, oelled a | 


_ . night line whic 
perpendicular line to that whereon it flandeth. 


As npgn the right Bne C 
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A v | | 
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he 
Ie efth DG nibe22 00a 5 | 260u A $243 A: 
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ABD: ri 


angles, andrhe-:) £1220: 91k 2344 3tody7 coin agtie 
"right line AB, which Randech-enotted ; Dy 


as ex me C 
part thereof, 1 a perpendicular ro the | 
11 An} 


without jaclining to either 


lipeC D. 
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11. An Obtuſeang le # that which it greater | 


thanaright angle. 


| So theangle CBE is an obtuſe 
A ' mk angle, becauſe it is greater than | 
| | theangle AB C, which is a righe, 
angle, for it doth not only con- 


AB Eat le, bur the Roy 
12. An Acute angle « | 
leſſe than aright angle. | 


ol $% 7 D 

- Jos So theangle EBD is an acure | 
angle, forie is lefſcchan the rightangle A BD (in which It 15 COnts | 
tained) by the otheracuceangie ABB, WO 


"13% Alimitortermstheend of every NY 


| ' Asapoitit is the limit or term of a Line, becauſe itisthe end chere- 
of, ſo4 Linelikemiſc is che lnir and term of a Superficies., anda. |} 
Nees ischelimir ad term of a Body. h 


I4., '4 Figu re; = that which ts. contained under 
. *, One lamit or term ar many. - | 


7149 
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Asthe Figure Ais 
contained. under one || 
limit or terms, which || 


te Figure E under five right lines,and (of lor! % # 
CA And herenote, that in the allovring wotk wecallany plain: 
Tongs baryon el ior erg wof 5 
Weod, Park, ; 10% ' 4 £ 
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Circle, contained under 
ed line BCDE,. which line is 
oor Ro mracts In ths 
from hich poles ol {ay wits 


to the Circumference thereof are 
equall, ss the lins AB, AC, 
AF, AD: and this A. is 

called the cenrer of the Ci le. 

16. A Diameter of «Circle s a right line drawn 
 bythiCemer thereof, and ending at the Cir- 
cumference,on either fededroiding the Circle 
znto ro equall parts. - _ + 

EE CTCL nes ofthe Cir 
an pa Donators he rti ofthe Once, | 


BED on one fide ofthe Diamer a ro 
| by Rs Stlai bh WIS 


cer of tha Create Citunkcce anth 


| is contained of the ri B A D, which is , and 
of thecrooked line BE D, being char part of the ci | 
which's axoffby the Diameter: alſorhe pare B C Disa T| 


'G - mm Fey el 3 Defi rt 1011 I 
e contained xnder| 


T a Circles s 
TS ard nch 8 Circumference, 
pe apr br al liner drawn from. one point 


— -do-akit, Moan falling npon the Cir- 
erence thereof are equall oneroth other. 


ABCDBia 
the crook- 


As the Figure 


mamoverk Ip he pole 


hy why oor ic equally , alk che lines 
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Asin the former rhe figure B E DivaSemicircle, becauſe 
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-18. 4 Secionor portiopof a Circle js a Figure 
contained nnder a right line , anda part of the 
Mes wr CR or leſſe then ſemicircle, 


og T1. gothe Figatt ABC, which 

| confiſterh of. the, part of che Cir- | 
cumference A B C, and the right 
line A C isa ScRtion, or. Poxcion 
of a Circle greater than 2 Semi; 
circle; 

Alſo the other figore A CD; 
which is contained under rhe right 
line A C, andthe'part of thecir: 
cumference A DC, isa Seion of 
a Circle leſſe rhan a Semicircl6. ? 

C And here nacc, that by a Sejon, Segment, Roni: , or Part 
of a Circle, is meant che ing , and” h fuch a 
pug is eicher greater or leffet then a rtts roy "fo rhar a 

micirclecannor properly becalled a VO Segment, or 
_ par, of 4 Circle. ; 
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and bit angles right. [As 
the Figure '; of £0 


25. A Long ſquares * 
that which bath right an- 
<7 ſides. | As 


— 


the Figure 
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Figure having ns e 
fides but not right "JF 


wy the Figure C. 


WF” Ramboides. 


| bo * re whoſe 
| fer bop equal Sas 
705 - angles are alſo e- 


, but it bath neither e- 
pl fedex nor equal a; Wet 
As theFigure..D. 

28. All orber Ejour 


befderth 
for fe ef : 


ho 


in which is obſerved no equality-of 

| fides or angles, as the figures A and 

 B, which have neither equall fides 

ualt angles , bur are deſcribed 

by all adventures without the ob- 
Amo any order. 


uadrat orSquare Cf 


+ that whoſe ſides are equal : [. 


Suchateall Figurcs of four fides 
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20. Parallel, or equidiſtant right lines are ſuch. 


which being in one and the ſame Superficies 
and produced infinitely on both fades , om ne- 


ver 1n any part concur. 


As the rightlines A B and C D areparallel ope 

A ® tothe other, and if they were infinitely extended 

C——D ON cither ſide would never meet, or concur toge- 
ther, bur ſill rerain the ſame diſtance. 


Geometricall 'T heoremes. 


ff Ny two right lines croſſing one anather, make the contr . 
IN 6 > oxaltell angler iboak. '% 4 
oY 2, If any right line fall upon two parattel 13 he lines, q 
it wakerk the outward rb on the one, aa to the | | 
inward angles. on the ether, and the two inward oppoſite 6 on 
contrary fides of the falling line Pt equal, ſe 
Zo if a phe le be produc ", ts wand ench > oquak + 
the two ruward ddr, angles, anda tdi ie of any Trian. 
pg won. 1s two righ angles \ 


4. In equiangled Triangles , all their pro Joual, & well | ? 
ſuch as contain the equall angles, as al[othe FL nay | 
5- If any four Quantities be proper riienall, the firſt multi tint 
fur, 4 Quantity xo ro that A nadahy males : 
res of the ſecond in the third. 


6. In all right angled Triangles, the the ny Ty 
the right Hy, equall to both Tp eo 43 ond gr my 


» All parallelogramss ave double te the triangles that are de aye 6-2 
Ther ET altitudes being equal. 7% ways 


8. Al triangles that have one andthe ſame Ba and lic berwew 
parallel lines, are equal one to - & 
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GEOMETIRICALL 


PR 


OBLEMES. 


Upon aright line 


line , which 
line gruen, 


He right line given is AB 
tr 15 required rocre the perpendicular E H. 


—_——_— 


—_— 


PROBLEME 1. 
ven, bow toeref another right 


all be perpendicular to the right 


, upon which from the point E 


Opening your Compaſſes at pleafure roahy convent 


ent diſtance, place one foot in t 


aſſigned point E, and 


with the orher make the marks C and D, equidiſtant on"each fide 
the given point E. Then open- 


ing your Compaſſes again to 
any other convenient Tiſtance 
wider then the former , place 


one foot in C, and 


required to be done, 


other deſcribe the arch G Gy 


| alfo (the Com 

at the ſame Fo wed place _ 
| foot inthe point D , and with 
the orher deſcribethearchF F, 
| then from the point where A C 
| theſe two arches interſeR or 
cutcach other (whichisat H) draw the right lice H E which ſhall 
| be perpendicular ro the given right line 


G.. 


H...--* F 


with the 


remainin 


L '. SEOTORY | 


$7 


B, which was thething 


Cz || PROB. 


Gramnricel Problames. - Lib,1] 


PROB, 11. 
Howto ere? « Perpendicular an the endof arizht 


line given. 
<=: R be a line given, and let it be required to ere& the 


| 


perpendicular R 5, Firſt, upon the line O R, with your | 

Compaſſes opencd ro any (i "mall diſtance, make five ſmall di- 
viſions beginning at R, noted with 1, 2, 3 425: Then take with 
your Compaſſes the dis 
ſtance from R to 4, and 
placing one foot in R, 
with the other deſcribe the 
arch PP, Then take the 
diſtance R 5, and placing 
one foot of rhe Compaſles 

with the other foor 
Hs chearch B B, cut- 


"RSoth. ALOS WW ting che I arch in the | |; 
7. $4 int S, draw the lineR S, 
which ſhall be perpendicularto the givenline O R, 


an 


l— 


—— —_ —_ 


PROB, III. 


How t0let fall a perpendicular, from any point oſ- 
 franed, upon aright line given. 


HE point given is C, from which point itis required tro 
L draw a right line which thalt be perpendicular to rhe given 
right line 54 
Firſt , from rhe given 
point C, ro theline AB, 
draw a line of come 'S 
CE, which divide i 


quill pans in the 
wo S In 
Dahen pied one 
of the Compaſſes in | 
roo with che di- | 
ſtance D C, deſcribe the 
Semicircle CF err. 
R the given line A B inthe 

point F, Laſtly, if from 
cCmdar erg line CF, >F, itil be aperpendiclr 
AB, w was required 


PROB. | 


Lib.I. Geometrical Problemez. 


u3 


PROB. IV, > 
Mow to make an angle equall to an angle given, 


Ec the anglegivenbe AC B, and let ir be required ro make | 
| ” anotherangle equall thereunto. | 
Firſt , draw 
the *incEFuar pleaſure, 
chcnuponthe given an- 
gleat C, (he _ 
es opened toany di- 
nce) deſcribe the ark 
AB, alſo, vpon the point F (the Compaſſes un-altered) deſcribe | 
thearke D'E ; then take with your Compaſſes the diſtance A B, 
and ſer the fame diſtance from Eto D. Laſtly, draw the line D F, 


ſo ſhall theangle D F Ebe equall to the given angle A C B. 


w CT>Þ DD 11 2A 00 OÞ OI ow Bao 5 ww 4+ My OD 


| Aright line being given, bowtodraw anotber right 


i Key A B, unto which it is required to draw ano- 


| ſhall the line C D be parallel co the line A B, andatthe diſtance 


—_—__. 


— 


PROB. V. 


line which ſball be parallel to the former, at «ny 
diſtance required. 4 


ther right line parallel thereunto, at the diſtance A C, or 
BD. 
Firſt, Open your Com- C ay Dn 
es tothe diſtance AC Ot,” bis, - %% 


AD, then placing one foot 


in A, withche otherdeſcribe | 
thearke C alſo, place one "of DON $0 (4 
foot in B, and with the other A B 


deſcribe the arch D. Laſtly, 
Draw theline C D fo that it may only touch the arks C and D, ſo 


required. 


_— 
—_—.. —_— 


PROB. VI. 
| To divide a right line given into any member of 
equal parts, 


Et A Bbe a linegiven,and ler it be required to divide the ſame 
4ingo four equal! parts. 


] 


Firſt, x 


q_s 


Geometrical Definitions. Lib] 


Firſt, From the end of 
the givenline A, draw the: 
line AC,making anyangle, ; 
then from the other | 
the given line, which is at 
the point B, draw theline 
B D parallel to AC, or: 
make the angle ABD <@- 
_ ro the angle CAB, : 
then upon the lines AC: 
and B D ſer off any three 
equall parts (which is one 
leſſe then che number of 
parts into which the line 
AB is to be divided) on 
eace line, as 1 2 3, thendraw lines from x to 3, from ato 2, | 
and ficun 3 to 1, which lines, croſſing the [given line A B, ſhall | | 
divide it into four equall parts as was required. 


PROB. VII. 


A right line being given, bow todraw another right 
line parallel thereunto , which ſhall alſo paſſe 
through 2 point aſſigned. 


[ Et A Bbealine given, andlet it be required to draw another 


wes row thereunco which ſhall paſſe through rhe given 


Firſt , Take 
with yourcom- 
paſſes the di- 
ſtance from A 
to C,and place- 
ing ' one foore 


ing | 
thereof in B, | 
with the other 
deſcribe the ark 
DE, thentake 
in your | 
| | ſes the whole 
line A B,and placing one foot in the point C, with the otherde- 
{cribe the arke FG, crofling the former arke D E inthe point H. 
Laſtly,if you draw theline C H it ſhall be parallel to A. B. 


B 


PROB- 


SS WF T5 Www LES Ld 


Tib.L. . Geomnnical Probleiner. 


PROB, VIII 

Having any three points given, which are not 
ſhame m a right line , bow to finde the cemter 
of an arch of a Circle which ſhall paſſe direlly 
through the three given poims. | 
He three points given are A B and C, now iris required to | 


| finde the centerof a Circle, whoſe circumference ſhall paſſe 

through rhe chree points given. 

Firſt, Opening your 
Compaſſes to any di- 
ſtance greater then 
halfeB C, place one 
foot in the point B, 
and with the other de- 


| then , the Compaſſes 


1 che marks F-and G in 


| len h if need be. 


ſcribe the arch F G, 


remaining at the ſame 
diſtance. place one foor 
in C, and with the 0- 
ther turned about make 


the farmer arch , and 
| draw the line FG art 


opening the 

Compaſſes to any di. 
| ſtance greater then 
| halfe AB, place one 


foot in the point A," _ | 


maining at the, ſame diſtance, place one foot in the point B, and 
rarging the oft owe mag the marks H K inthe formerarch. 
ſhall O be the center 


and with the other deſcribe the arch H K, then, the Compaſſes re- | 


Toi Er and 
center upon which if you deſcribe a Circle ar the di- | 
ſtance of O A, it ſhall paſſe Uirealy through the three iven points 
A BC, mhich was requind. , 6 | E 


: ” 


— 


Wu RF ; POR 
Ty raed runs 4 1 OK OE ORE 
| Any#bree right linesbeing given , ſo that thetwo 


| Fpbe required to make a Triangle of thethreelines A B and 


| 


ſhorteſt together be longer then the third, tomake | 
ark longer enthe thi ro make 


C,the two ſhorteſt whereof, viz. A and B together, arelonger. 
 thenthethirdline Co Aku, Firſt, 


| - — 


- 
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Geomenticall Problenies. Lib.1} 


Firſt, Draw theline D 
E equal to the given 
B, ,then rake with 
Compaſſes cheline:C, and 
ſerting one foot in E,'with | 
the other defcribe the arch | 
H G, alſo, take the Lo 
line Ain your 
and placing one too um D. 
with the oc rdeſcribe the 
arch H F, cutting the for- | 
mer arch HG in the point 
H. Laſtly, if from the} 
point H you draw tliclines ' 
HE and HD, you ſhall 
conſtitute the TriangleH 
D E, whoſe ſides ſhall be 
equall to the three given 
lines ABC. 


PROB. X. > i BY 
Having aright line given , how to make « Geome- | 


ried Square whoſe fide ſhall be equa] therewins; 


Þ rians givenis QR, R, andit is required to make a Geqme- 


tricall Square who fide ſhall be equall tothe line QR, 
Puſt, Draw the line A B, makin «k equal] to thegiven 
line QR , then (by the firft or 
C ſecond Probleme) upon the point 
B raiſe the perpendicular B C, 
hae the line B C oben 


ach D, alſo the ( | 
ſes ſo reſting , i odieres, Dot 
in A, and with the other de- 
| ſcribe another arch = 
| former inthe poine D. 
Ro lizs DC and D 


og 


\yt 


-PROB. 
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Lib. [. Geametricel Problemet, 


PROB. XI. 
| Two right lines Being given; bow 10 finde a third 
| rightlinewhich ſhall be in proportion untothem. 


Et thetwogiven A— — 8 
| lincs be Aand B, | ts 
ahd let ir be re-B P 
vired to finde a third 
line which ſhall be in 
p tion unto them, 
uſt, Draw two 
right lines making any 
angle at pleaſure,as the 
lines OP and O N, 
_— the angle P O 
N 3 racen raking the 
line A in your Com- 
paſſes, ſer the length 
thereof from O ro I, | | 
alſo, rake the line B in your Compares , and ſer the lengrh rhereof 
from O ro R, and alſo from Oro D,, then draw the right line S.D 
and from the point R draw the line R C parallel co S.D, fo ſhall | 
O Cbethethird proporrionall required ;. for, 


As OS to OD :: fo OR to oC. 
8 13 12 18. 


N 


mmunen—de  —— — 


_ 


PROB. XII, 
T breeright lines being given, to finde a foutth in 
proportion to them. 


FEE 
ines given #708 
aeABC. © $A 


C 
unto Which ir is rC- 
_ to hncea 
ourth proportion- | 
all ns This is to 
perform the rule of 
three in lines. 

As in the laſt 
Problem, you muſt 
draw two lines ma- 
kingany angle, as 
theangle DE F, 


Lys at Bl iede' uf 
Then take the line A in your Compaſſes, and 


| 


ſer it from Eto G, then take the line B in your Congiltnnens 
; i, D that | 


P , 
ONE, ROT. I. R \ —- 


— — — 


4 , * on 
» , n * , 
ARA on id obs 


XC 


Granntricel P kde; 


lenerh from E roH. Then take the third given line in your | 
rromn per ſcr that from E to K, and chroughthar poinx | 
the line K Lpatallelco GH, ſo ſhall the liffe E L bethe hind pro. || 
portionall required, for, _ "$1 


As EG to EH :: fo EK co EL. 
24 28 36 42. 


C Here notethar inthe performance of this Problemegrhar the 
firſt and the third termes (namely the lines A and C) taut 
be ſer upon one and the ſame line, as tierce = che line ED, 
and the ſecond term (namely the line B) muſt be ſer upoa rhe 
other line E F, upon which lincalſo the fourth proporrioaal 

. E L will be found. = 


__— — = 
—— —— 
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PROB. XIII. 
T odivide aright line given into two parts, which 
ſhall bave ſnch proportion one to the other as two 


givenright lines. 


Oy "—— 


vp es _ 


He line given is A B,and it &required rodivide the fame inro 
' two parts, which ſhall have ſuch proportion oneco the ocher, 
as the linc C hath to thelineD, : | 


Firſt, from the poi 
A, draw the line AB, 
at pleaſure, makiag the 
_—_ EAB Z then 
take in your Compal- 
ſes the line C, and ſer 
ic from AcoF,alſo cake | 
the live D, and ſcrir | 
from F co E, and draw 
the lincE B, then from | 

Sox ” 30 the paiae F , drawthe. 

linc FG parallel coEB, 

cnſgrgom es 4 Biarke pol G: hgh the line A B divi-. 
inro Two partSin * 1 i I : ro 

| ocher,zs theline C isr0 theline Dy hors $7 OPT om, 


As AE to AB :: fo AF oo AG: | 


Arithmetically, 

, Eetheline A Bconrain go Perches , and let the line C be 20» | 

ea. D 30, and ler it be required to divide theline A B 
ewo parts, being in proportion oneto the other, as the line C is 


E 


totheline D, 


_Filt, | 


_— 


w 


_— - 


| raken from gothe = #5 t, hg ap I for the ES 
& Gz:for,:z 26.51 2 7 vhgnn'© 22 to 148 — = | 
halbovtd © : ASKE AB TITTY EEOY 


in OD WAXMAN IH A 


Gvide.ths. Triangle f& Soar Oy a 


Piaſt, Adde the Snap Gogh hogs 
TE Mane tbe If* Dnh: 


prot re ict te vo 
in rhe Prey et 


© 


i 


" 
F- 


zO 40 30 '< 234. | 
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—- PROS. X1V. 
How to divide a T riang T5 arts, accending 


t0 any proportion ſued, by ine drawn from' 
any angle thereof ,and to lay the ſer pare towards 


any fide oſpgned. 
le _ 44 wm letitbe r equired to divide 


che lame, bya ln theangle A, "hs 

I c rwo 
Es ares 
thine, indar part may be rowards the fide AB. 


| 


" 
' þ. bd 4 % by . © ; 
— D >, [ C 
A 


By the laſt Prolewe divide the baſe of the Triangle BC int 
poine D, in proportion as the line F is tothe line et 
part being ſcr from BroD.) Laſtly, draw: theline AD; which 


Astheline-F, is 10 the line Gy 
So xche Trlangle ADC ——_— 45 


- 
FS: 
my * v 3 
* 


n _ x MA 


INST: 3 | 
; ther ſumme is 50, 
is wa, 3 


= 
at Ma D*"ftclco ia ed EA ads. tte. 


— Pe — _ _ F- D— —_ 
(G _— = } P, 
des. aablemes. 
- 
ph. ne Dm. _- 
. mn n 
©. = % £7 F< pe 


Url le of he Tine Co be adiet 
pin whichete Toqagh AG # cake = 


cakes 5, thenfaphey che ride of prone 
of the popanconal erm: Give go Utold baſe BT whut, 
ſtall 3 (the greater cerm give? M ioly and divide , and the! 


which bcing ; a rio 
I6 forthelofer ſogmens BL _ whole baſe qo, there will remain 


—————— 


PROB. XVI. 
How to divide a T riangle, whoſe caresor comemtis| | 
| known, intonwo parts, byali e drawn from as | 
AM nad Ain! 10 any Mews 19 


Www © Oo is 
EO EM NL a Wnt, 


beck nas 3 ts | 


erabehgiprpatoacacts 


iQ UT Uo AN. rh 


——— > 


Fuſt, From the limiced point E, draw aline to the 
x A;then divide the uſe BC lape zortion &5 Ito K, which 


Y Fparallel to A E. Laſtly, 


- 
Tan ILE 
n » OE 
, [ y Y [ 
4 « ' p 
f1 T. l . 


PROD. > 


EET 


XV111, At 


AS 5 £tO 2. 206 42/03 BEL 26418, 


. 0  » . 
013 CMM $104 143 3324 8 


BC, frowhe l 


SEES 


Geonerricall:Broblemee) 


be 144, ar which; diftpyce Gaw: « pie ine 10. Þ oro, a 


then fo OE draw cheline F E, which ſhall divide the Frangle 
ding to the required proportion. KARP <1 : 


7 — aaVUN *1 


AT a PROBOSLH: \ v9) TORATTN® © 


Haw taivide vide 6] riqngles'w «£4 07 cvantent ic | 
arts, by afengdr | 
=, Hou Sr rn = es j 


ps _ rey, ane TS 


| ONE l 

5 Aarhy, 5 oine be B ji; the baſ 
why KfFo bes ngle io 6 paces] v 

ſo that Þ ma on 3 Act, to! N 
1 Acreandz Roods t 


Firſt, reduce the of # (bcing the leſſer) into perches 8 
qunin of #6 on Fr fide of the limited | 
rt is tobe laid, = JO wycokgee hers | 


por Be e$ 240, | 


fromE to B 30. Perches, whe 
divide fp ens 
| - 16 _ 


from the baſe —_ 
line F E which ſhall ee AB from\ ronining 


| 2 Roods ,the part belonging to B, then will the Tr pena AFEC. | 
(whichis the part belonging ro Þ ) contain rhe refidne, namely, | 


3 _ 3 Roods, 


F Ww4 JELLY. . w*, n e " - 
_—_— a MES Cam a4 4 4.4 1ai5 191 p 2 


TR 4 —— FFT OI” V——_ 


+PROB.. "£X.G © a Has 


How tohvides Triangle ttor TH 
fl given, 5 4 line _ wap pes 
sf, 


1 Ge AG Atl Bll 
as the line Listo the line K.. : © 


Firſt (bythe x3: SE ara) aEl in *- | 
tion as 1 20-K, then (by-1he a4 Probleme, - finde es men 


) Le Led ies 4 
p* - 
* , 'v 


”* 


Lib. I. Geometrical Problems. 


Triangle H F B, whicharcin proportion one to the ocher as the line | 
Iis tothe line K. 


Aa. 


RA— 


——_ 


th. 


— 


\ 


PROB. XXI. 
'To perform the foregoing Probleme Arithmetically- 


[= the Trianglebe A B C, aud let it, be required to dividethe | 
ſame into two parts , which ſhall be in rtion one tothe 
other, as 4. to 5, by a line drawn parallel co one of the ſides, 


. C 

Firſt, Lerthe baſe B C containing 54 be divided according to 
the proportion given , ſo ſhall the leſſer ſegment B E contain 24, 
and the greater E CIs z then finde out a mean proportionall line 
berween B E 24, and the whole baſe B C 54, by multiplying 54by 
24, whoſe produR will be 1296, the ſquareroor whereof is 36, rhe 
mean proportional] fought, which is B F, then, by the rule of pro- 
portion ſay : If BF 36. give BE 24, what AD 36*? the te 
is H G 24, at which ciſtance draw a parallel lineto the baſe, to cur 
the fide A B in H, from whence draw the line H F parallelto A C, 
whicl. ſhall dividethe Trianglets was required,” © | 


OC LE—_— 


he, 


PROB. X x II. 
T odivide a Tring of any known quantity, into 
| #20 parts, by a ine 2 ras ger) to one of the 


ſraes, according to any number 
and Perches. © | 


He Triangle | rt ABC, whoſe quantizy/ is 8 Acres." 
© Roods, 16Perches, and ir is red.to Gate the Gre 
4 (by a linc drawn parallel tothe fide A-C)-into twa parts, 
w 4, ctes, 2 Roods, © Perches, and 3 Acres, a Roads, 
16 Perches. | EIS. | | 


"$M Ws *- - - Firſts 


of Acres, Rooar, 


I, 


Eres a. 


Geometrical Problemes. Lit] | 


Firſt, Reduce both quantities into perches (as is hereafter caught) | | 


and will be 720, and 576, thea reduce both thoſe numberg, 
by Ce ertion into the leaſt proportionall rerms, viz. 5 and 4, 
and according to that proportion , divide the baſe B C 54of the 


given Triangle in E, then ſecke the mean proportionall between | 
E, which propontionall is B F 36, of which 36 takethe | 


BE andB 
halfe, and thereby divide 576, the leſſer quantity of Perches, the 


Quotient will be H G 32, at which parallel diſtance from the baſe, 
cut off the line A B in H, from whence draw the line H F parallel tg 
the ſide A C, which ſhall divide the Triangle givca accordingas 
was required, 


— 


'PROB. XXI111. 
From a line given, to cut off any parts requzred, 


He line given is AB, from which it is requiredto cutoff } * 

parts. Firſt, draw the line AC, perns, 39. angle, as | 
parts,aS 1 2.1] 3 

3 4 5 5 7,and from7 draw the line 7 B, Now becauſe} isto |; 
be cut off from the | 7 
line A B, therefore | 


CAB, then from A, ſertoffany ſeveneq 


from rhe - point 3, 


- theſame line for, 


l 
\ og 

C draw the linc 3D 
5 parallel co 7 B, cut- 
if ting the line AB in 
: D, ſo ſhall AD 
$6 be } of the line AB, 
| and D B ſhall be zof 

TL - D 4 B 


As A7,istoAB :: bis A3, to AD, 


—— es we Re ELIE OE, 


— ——— 


PROB. XXIV. 
To finde a mean proportional between two lines 


T the following figure, let the two lines given be Aand B, be- 


tween which it1s required to finde a mean proportionall. 


» Letthetmogiven lines A and B, be joyned together inthe 
point E, eps Irons, line, as C D, which divide into two c- | 


mT parts int 


E.(where therwo lines are joyned together) raiſe the % 
E-F,curring the Periferie of the Semicircle in F, fo ſhall the TI 


point G, upon which point G , wich rhe diſtance | 
Cor G D, deſcribe the Semicircle CED, chen, from the poine | 


Lib.I. Gemeriedl Problem} 


—— 


EF be 2 mean proporcional berween the two given line Aand B, 


for, 
As ED to EF:: : tv EF, to LN bl 
9 "TY | bo 
Dt 2 Ho + 4 


PROB, XX V. WET 
How to divide a line in power acoding 1901 
proportion given, 


N this figure ler CD 4 To10 01 
be a. line given to be B— — hae] 
divided in & as G 
the lice A is co the line B. 
| et ge pI. 
D in » in pro- 
CEE Lo. (by the 
; Probleme - ) then di- 
iderheline CDimoryo 


87 £428 


\ 


TOY cnag hs Senidcletits Latty, 


_—_ 
i lines; G F and D F, which in power ſhall te 
quall- zo the power the given line C| {OPT pager cap 
to the other as ASP, | = 15 
21. N15 4; 11» 07 
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PRO B. XX VII 


To inlarge or diminiſh a Plot given, according to 
any proportion required. 


| i: BCDE be a Plot given, to be diminiſhed in power 
asLroK. 

Divide one of the lides (as A B)i in power = Lok, in ſuch 
ſorc, that thepower of A F,may be tothe power of A B, as LeoK.! 
Then from the angle A, draw lines to the points CandD, that F 
Fanny yp wndgy a ag pert 5 in G, as FG; | 
from G ; draw aparallelro C Drocur A DinH. Laſtly, from H,1 | 
drawa parallelro DE, ro cut A Ein, fo ſhall the plot AFGHI 
belike ABCDE, andin proportion toir, asthe line, tothe line 


K, which was required. 

I Alſo, if the lefſet Plot | | 
were given, andit were rt- | 
quired ro make agreaterin| 2 
proportion to it as KtoL. "'Y 
Then from the point A; | +: 
draw the lines ACandA : 
D, ar a alſo increaſe] : 

AF and 'A-I : that done, |! 

AF in powers 

coL- which ſer tg 1 

B, chen'by B draw a [| 
OTE EY 

4 'asBC: Likewiſe from C 

/ draw a'parallel to GH, to 

cut ADinD,as CD. Lads. a parallel from-Dro HI, DE, 

to cut A lbeing increaſedin E, ſo ſhall you include the PlotA BC 

DE,like AF GHI, "c.——< pp_— as the line K is 

tothe line L, which was required. 
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cresy'o maprts.1 

&. 


Il pf Penta ha ITY 
Perches in this manner. 
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»cauſe- rhe baſe of *; 


you 22 Roods in your 5 Acres 2 Roods. Then (becauſe 40 Perch- 
cs make one Rood) multiply your 223 Ropds by 40, which vw 
880 Perches, ro which adde the zo odde Perches, eq 0 
910, and ſo many. Ferches'arc contilined 1n: y \ 

30 Perches. 


Now to make (©. | _—_ Be WERE 
a Triangle which | Ay 


hes, 8& who ſe je O83 RY 9 
_ a oy, 50 / 
"Perc o thus, 
Doublethe num- | 363 
ber of perches gi- 
ven,namely gro, 
and 1they make 
1820; t be- | 


Fo 
he rriangle muſt i 

onain5o0 Perehes, divide 1820 by 50, the quotient will be 36;, 

;hich will berhe fengeh of the perpendenlar of your Triangle. This 

one; From any 'equall Scale lay down the line wu equall ro 50 

Perches ,then upon B, raiſe the perpendicular BD equal to 36; pert | 

Jand'titaw the tine C Dpakallel to A'Bk* then; y 

ic lineC-D (asfrom E) drawrhe lines E A and B-By telu 


Triangle A EB) which ſhall:contain:5 Acres, 2 Rods po Pork, 
which was required, 
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Firſt, Extend the line i 
D C, and draw the Di- En = Lo ls \] 
agonall BD, then from B - 0 
at A, draw the : 
line E parallel to BD; rnd cue the fide C Din the 
B,draw the line B the Tri- 


point E, Laſtly | 
angle E BC, ballbecqullothe Ti Pri AB CD. | 
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PROB., XXX. 


How toreduce a T rapesiaimto a Triangle, by lines 
drawn from any point in any of the file fodes thereof. 


Er AB CDbea Trapezia given, and let H bea point in 
one of the fides thereof, from which point H ler ic be requis/ 
red to draw lines which: ſhall reduce the Trapezia into a | 


Triangle. 


D 'P ; 
cutiag the | 
ed line CD inthe poines Eand F, , If from ihe poine 


draw the lines HE and HF, conſticute the Triangle 
HEE, which bale qual to Taper AB CD: 


PROB. XXXkI. 


Hao terndpue an wha Pls of five fider i into 
a T rianghe, | 


r= tx 130 ml v's quand 
ſaymeintoa Tri 


Won rs x pony Fo both toFandG, ud | 


from ,driy the lines C A and theangles A and | 
Ear Ears rai Cn 
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cutting the extended fide AE, in F; alſo,from the point D,draw the 
linc'D Gparallclto C E, curcingalſo the extended fide in G. Laſt- 


ts out le C, drawthelines C Fand C G, coaſticuting the 
riangle C F G which is equall tothe Plot AB GDB 
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AT rapexia being given, bow from any angle there- 
of to drvide tbe ſame into two parts being in pro- 
portion one t0 the otber as two given right lines, 


and to ſet the part cnt off towards an aſſigned ſ#de. 


"Ee the Traperia given be AB CD, and let ir be required 
to draw a Tine from theangle B, which ſhall dividethe Tra- 
pezia into ewo parts, __ rtion one tothe other, as 
he line G istotheline H, and chat the leſſer part of the. Figure cur 
F, may becowargs the fide A B, | 
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| Tri devine lie Þ fromthe aligned angle, hey | 
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PROB. XXXI1I1: 

AT rayexia being given, bow, from a point imine 
in any ſide thereof, to draw a line which ſhall di- 
vide the ſame into two parts in proportion as two 
given lines. 
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He Trapezia given is A BCD, and it is required from rhe 
point H,co draw'a line which ſhall divide the Trapezia in 


ropartion as O to 
"Re 9% Firſt, Prolong the 


qo | ' fide C D. and reduce 
. the whole Trapezia 
=o & \ inco the Triangle 
EF by the 30 |: 
bleme, then divide the | * 
line E Finproportion b. 
as O to - which | © 
' will fall in thepoint | 
S : J G ahereford _ ay 2 
Chl. 7 ae ine H G whic I 
Free M I ry 'E divide the Trapezia | © 
intotwo parts in proportion as O toQ,, which was required, : 
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PROB. XXXIV, p 
A T rapes;ia being given , bow to divide the ſame || 
into two parts in proportion, as two lines given, 


and ſo that the line of partition may be yoreber to 
any ſrde thereof.” 


be Doaped ano ropar,hc , and it" ook bro 
airs;which Hts bo 
| theoeras the m—net 


* Confideofeh 


| 1065 DY there 
AB and ED, hey Roe 
duce the T TD intothe Trang 


is GD, D andets 
L; fo that is poine 


As K to L :: So DH to HG. 
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This done, finde a mean proportionall berween E D and E H 
(by the 24 Probleme) as E R. Laſtly, chrough this point R, draw 
_ line R F paralle)to B D,which ſhall divide the Trapezia into two 
arts being in proportion one to the other, as cheline K is tothe 
L, and witha line paralle| ro the fide B D, which was required, 

- Burifit hadbeen required to divide the Trapeziaby a line drawn 
el rothe fide C D, then the lines CA and DB muſt have 
extended , bur che reſt ot the —_ muſt be performed asis 


oretaught, 
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*Risrotheline S, b bekgn bl. 

Firſt, Reduce the Plot ABCDais | le BFG, 
| (6y the 31 Probleme) ſo ſhall the line F a Triangle 
; equall to the given Plot, then (by ) divide this 
| line F G into' two parts inthe one to the 

other, as the line Risto chelie'S z ſo tha 
AsRto $ > ſo GH HE. 
Laſtly, draw the line BH, which tails vid four en Plar: into 
| ©wo parts which ſhall have ſuch pro, of other, as he! 


lincR hathro the line $, 
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How to divide al riangle into any number of pul 

parts, by lines drawn from apoint given in any 
frde ak 


4 


[ =t rune dy ag Tenge ABCino fg ya 
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A Deſcription 


been 


tn dnnbeagt or 
the ſame eaſe and. 


(0 260 pnah a ale 


open payers | 


I the 
IEG 
about ſixreen inches or.more, ic being full as long as from - 
| angle of yolr Fable, it ought ro be abour rwoinches in | 
| ond pn of an inch nickel. Upon ris Rl 0 Index 


Sights muſt be placed double in lengehto the | 
jr wr ee nl viel purybrirye aaron. = | 
therfix: onthe top rune ane}. ne emerge 


and plummer 
Ttoough th Sigh mule ve wade a lee the whole 


h thereof, _ s thusprepared, are to be 
Geary eto pon z in ſuch ſorr, char 
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Elo _- (through the whole bredth thereof); nor Fro 
line called clineot Level dividing the fideof thep 

iro two equall parts : alſo che ſame fide-is on this Sighr'divi delin 


- | rod hundred cquall p parts, which are numbered upwar era on 


wards, from the line of Levell, by fives and cens to 
Gde, which divifions are calied the Scale. 
There is alſo on the ſame Sight another ſort Fr: ers apts 
ſenting the hypothenuſall Linesof thefame Square, ts they ir 
Unites, and are likewiſe numbered upwards and dowr 
| from the line of Levell, from one to twelve, by 1,5; 4, &c. 
rimes 190 102, 103, &c. theſe be Leg emer 
any bypot or {lope line drawn overthe ſame Square, excce- 
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ward and downward by fives and tens to 25, which divifions are 
called rhe Quadrant. 
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ceſſively ro 360, Theſe ; wa po Rn hecenik 
| wet or ſtormy w exther, hea you ang keep hoo af peperapor 
your Table, ener inrelpe rain or winde, eter, Dre 
will make the Plain Table tobe anabſolue Theodolite, ſo thar 
may work with thele degrees i they werethe degrees ofa 
olite. 
Rory 6 pan the ee) lene paced og (inſtead of 
ighes, boch of 
on log 
Icons my 
fey: and forward at es whhoms 
Inſtrument, when the Needleis atquier. T 
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A deſcription of Inſtruments. | 
you ſhall need(in going about a field)"-to plant your Inftrume | 
at every ſecond angle. ot ox} 

Thirdly, for the ready taking of heights, and-the redacing 
par oy a page amor: Ay oiacie dr the divifions onthe 
before mentioned) let there be projected a roms] 
the fide of the Ruler , whoſe Giviſions muſt_rouch. the 
thereof, ſo that a Label or Ruler of Box or Brafle, which ish 
cdona pin 1 lap fideof one of the Back ſights, and h 
another ſmall Sig t.artheend thereof, may move juſtly ah 
fide of the yo then (tbe Taſtrumenc "7 
ou look through this ſmall Keegy no Pin on were | 
La eth, moving the too and fro, till arte $ 
rag a= 4s ber then ll te Thi one kazeh ojeRted 
rhe ine i5 cut the is one us 
ont ver icny. Thi an Het yep 
Sights, far berter, and lefſe cumberſome chenchem ora Qua- | | 
drant, oo Lennedy deſcribed in Planomerria ) becauſe the de. 
reesare larger. | This line of T 
_ the foot of the farthermoſt Sight, all along: f 
foor of the nethermoſt Sighr,and up the fide thereofand is numbred 1 
from 1 to99, by 10, 20, 30,49, 50, &c. ending at the foot of tht 4 
turthermo _ Ry rw nerdy the line PR | 
Theuſc of this line of Tan raking of Heights is ſbew 
the fourch Book, &'is uſed __ diet Sine Loren 
| recaredof intherhird Book, withour which Tables, gd Loge 4 
equivalent thereunto) rhis "Une of Tangenrs will beo le uſe, * 
thereforeit will be convenient to have es ypon the Index. | 
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As 130, the pans cux by the Labell, 
Is'ro -1004 

So is 550, the mentinad dillence CB, 

| To a$2j}, the Altitude AB. _ 
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T4 650 by 100, and divide that Prod 

4 by pn 9.299 

#1 co Horizontal 
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1 þ t;0 = an te Bade, 

| | £56 So is theſeageh canine meal, 
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b 3 | Irboghr goods the Reader a yiewof the ſeverall wayes 

4: every man art libercy 
font med deve ter allif he ſe, for all the lines 


well be pur 


with the Tables of Sines and 


e T would adviſe 
his Ide: 

nhro7-aorrN 
oF ind rons 


_—_— — Pay _ 


upon one Inſtrument without any confuſion 
ns Wor toll debits the line + Come j# Ex 
t rs, as (mn 

7 Wy zthe beſt ofall. Now when 1 come to ſhew uſc 


ot Triangles, 1 willalſo ſhew you how RN 
by the linesof Atrificial Numbers, gre 
every man to baverheſc 


c&th a Box and Nee- 
E Table by help of ewo- 


@ Ing the bot- 
into 360 
: frowabs 


eh lhe Earp inhis Book 
were | 


in, 


Pu 


—_——__ nee em. 


, 
» £5% 


46 A deſcription of Inftruments. Lib 


— 


WT 
þ 


| were framed was numbered from the North Weſtward by 10, 20, |. 
30, &c. to 360, contrary to thecommonichiſtbrae;” * © '| 
There belongeth alſo torhis Inſtrument a Soeket of Braſſerobe | - 
ſcrewed onthe back fide of the Table, into' which muſt be pur the | 
head of the three legg'd Staffe z this Staffe ought to be joynted in 


he middle, ſothar it may be the more portable For rhe Socket, | 
ir may be x plain one,bura Balland Socket with an cndleſſeſcrew it | 


the beſt of all , for by help. thereof you may place the Table (or | * 
any other Inſtrument) cicher Horizontall, Verricall, orin any orher | 
poſition. | 


C Note, that this Inſtrument (if made according to theſe dire- 
Qions) is the moſt abſolute Inſtrument tor a Surveyor | 
to uſe, 


CHAP. V. 


Of Chains , tbe ſeverall ſorts thereof. 


| 3 

YL F Chains there are divers ſorts, as namely, Foot Chains, | 
TS \9, each link containing a Footor 12 Inches, and ſd'the- 
TSS) whole Pole or Perch will contain 16; Links or Feer, 

YZ anſweringto the Statute denomination. : 

| Some Chains have cach Pole divided into x0 e- | 

_ paits, and theſe are called Decimall Chains, and this grofle | - 


ivifion may beconvenient in ſome praQtiſes, - -. | 
The Chains now uſed, and moſt eftecmed amongſt Savin, | 
are eſpecially rwo, namely ;thar uſed by Maſter” , 
which hath every Perch divided into-100 Links: andthar of Maſter 
Gunter, which hath four Poles divided into 100 Links,” ſo thar each |. 
Link of Maſter Gauters Chain,is as long as four of Maſter Rathbboyns, | 
Noy becauſe theſe Chains are moſt eſteemed of and Sur- }. 
veyors, I will therefore make age deſcription of them 
leaving every man ar liberty to takehis choiſc, | 


_ Of Mf, RaruBorns Chain. 


Ti Chain which Maſter Rathborne ordinatily uſed. (as himelte 
ſairb)contained inlength two Statuce Poles or Perches , cach | - 
Pole expuiaing in length 26; feer, whichis 198 Inches, then each | 
| Pole wasdividedinto 10 cquall parts called Primes of which 
contained in lengthy 199 Inches, again, every of thoſe Primes was | . 
ſub-divided into xo other partscalled Seconds , ſo that every | * 
of theſe Seconds conrainedin | 392 Inch, ſorhartche whole 
Perch, Unite, or Commencement (as he callerh ir). was dividi 
w_ Jo.cquill poorage panes; lied Seconds, | 
| or one Polcthercof ) being thus divided, ar the end 
of every 50 Links or hate Pole, loca large Curran ring be alloed, | 
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hl u beveia awinla, Chain of ewe Perchen long, three of 
wer omann, andy. the diviſion of the two Poles. 
Thenatthe end of Prime,thax is,at the.end ofevery ten Links, 
ler a (maller Curtain Ring be faſtened. . 

By this diſtintion of Rings, the Chainis divided into theſe three 


denominations, Unite, Primes, and Seconds, whoſe Charatters 
, ſorhatif you would 
Kn, 40d7, Love: vim 
A—_— 


ad 7 Sed, 200 EB MINAS 
perceive that hoſe Figures which 
ndlayeLacet tg 


jor 7b or intiger 
underrhe priees ws 7 ſoalſo, three Wavres, ſeven Primes, 
Seconds, will ſtand thus, 


Befides theſe diviſions, de Rathbery for his own uſe, ſewed 
Fd el ern om enget of a | 
Pole) a at every ſeven Primes anda 
cre of a Pol) the lie of yelow yer of rh dſerab 

our, which muc helped him reclining ofthe eyeral 
R the remembring this this Rule: "That if ir be the 
nextRing thoerof the ed, it isewo Primes, itthe next over three, 


Ns nED Have bf yells ſeven 
if the next ſhorr of the great halfe Ring itis hpi del 


next Over One. 


C Bothere isto be 
| 


Er 


SfOs u = 
Pole 0 oldep Nob or 


L that if you aſechis diſtin&ion 
mam ir ae ener bain 


TODD 


"OF M: Guxrixs Chain 2 
[Chai ws dvidl imo 
Ctain (which is al 


| lach, SSR ed | 


þo.a A. 


In ake noticeodly of 
[ Wa prota wn i 4 


_— 


. SG af aac... co. fcoac.. wwci.Þlces ol 


A deſcription of Inftrumen ts. Lib.11F | 

| Chains and Links, 26s wing ſuch aline meaſured bythe Chain i 
| GEE TEIEES $ Links, which you may exprefſe more -o 
thus, 72,48 , and theſe arc call the Dcnominations which: are necef; 
ſary to be taken notice of in Surveying of Land. | |: 

Forthe ready counting ofthe: of-this Chain; chere raghe | 
tobe theſe diſhnAions, namely, In the middle thercof, which is at | 
two Poles end, let there be hanged a or rathera plate of || 
braſſe like a Rhambus, ſoisrhe whole - hain y this plate) dna | | 
| into rwoequall pans, '--'/ 

Secondly; Lnoactecs eſernopuntbedirildine ro tht | 
equal] parts, inbe div s Or Circular plates 


like. 
other marks., fo! 
countthe Links of your 


ava, uſe nin proceed alike on 
trom the! middle of the CG, 


/ 'C Hete note, that in allthe © his pak tel 
ſuppoſed robe meaſured b is foue Pole Chal 
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ded brief T ables for that purpoſe,vix. aT able of | 
Sizes tocvery tenth memnte of the  Quadram, an 


a T able of Logerithmes from 1, to 1000, which} 
will be large enough for ordingry ule in Survey- 


ſcrutiny into T r5pobometry,may perſe the fore] «| 
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EXAMPLE. 1. 


> BRAND LM th 
to finde the Sine of 40 Faces 30 minutes, 
| Fi mult finde -40 which 4s 40 
| med 0s Colukn, under. "n097/op M. AECSIT 
ſhall finde 9,$125 wide bibect 46 | 
Alſo the Sine Sn. por ar pare? 
9,946604, nd the Sineof degrees 30 minures Aha heated bs, | 


£345 chis manner may youfinde the artificial Sine of any number # 
of Degreesage minures exprelſed in the Table, | gs 
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reſt inthe Table, jy paar number given were 9,67585 9, if you 


lookt inthe Table for this number izcathoe be forged ep gr 
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' {tf ap Ro 3 WM II 1% FaAAL  BUL 29193" \ .V\ N 


99 i201 WIG 


r. * 
1409 211, v9 a0: 
1629.20) Gt 2141114696: 1k 
Wl FOY ai brow 312 13bny + 


I h, 


—_— Tr 


—_ 


_— «qt. 


Lib, I 


IL. 


T rigonometrie. 


| 


Sines | 


E- 


Oo 


hd mf 
Oo © 
CC——— _——  OOYGCCrI EEE II eII——— EIS III en——_— 


2 O 


ll 
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1 


0,000000 


746 3726 
73764754 
794984 - 
8,065 77 

8,162681 
8,241855 
8,308794 


$3595045 


8,366777 
8,417919 
8,46 3665 


8,5 42819 
835775606 
$6997 34 
$36 39679 
8.667689 
8693998 
$37188cO 
$374225 
$376 4511 
83785675 
$,805852 
8$þ 25130 
43584 
$,861283 
$.878285 
$3894643 
$,910404 
$,925609 
8,940296 


The Table of Sines. 
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13 
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20 | 95293399 


- 50 | 93x18 


40 | 9373414] 
5o 9,32 5577] 


Sames | 


0 | 9143555 
I0| 9yI5 2451 
20 | 9161164 
ATT 


9,178072 
9,186280 
94194332 
95202234 
9,20999 2 
94217609 
9,225092 
yo | 93232444] 
© 95339070 
_d 94246795 
30 | 99260633 
40 | 95267395 
50 93374049 
© Han0599 
99287048 


'20| 9299655 
40 j 9430581 


6 | 9317879 
10 99323780 
20 9329599 
30 19335337 
40 | 95340996| 
50 99345579, 
© (HoI3200 

$,364889 


' 20| $,36288 


30 | 9,368185 


49 | 943143 
[9,435918 
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10 | 9,444720 
20 1 95449054 
30 | 9545 3342 


95474115 
30 | 9,478142 
40 | 9,482128 
FO | 9,486075 
© | 9,489982 
10 19,493851 
20 | 9,497682 
391 9,501476 
40 | 9,505234 
5@ | 9,508955 
O | 4,512642 
10] 9,5 16294 
201 9,519911 
3019523495 
40 | 94527046 
501 99539565 
©: 945 24052 
10! 995 37507 
20 | 9,540931 
30 93544 325 
40 9,547639 
50; 9551024 
© | 95554329 
10 | 9,5 57606 
20 | 9560855 
30193564975 
49| 9567269 
5O| 93570435 
©: 99573575 
10] 9,57668g 


'_ 20194579777 
301 99582840 


40| 93585877 
50 | 9,588890 
© 9,591878 
10! 9594842 
20 | 9,597783 
30 | 9,600700 
401 9,603 594 


50 | 9606465 | 
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IO 9,612148 
20 9614944 


The Table of Sines. 
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D. M.| Sines | 


2&0 5 


[9.617727 

9,620488 
9,623229 
9625 948 

9,628647 
9,631326 
9633984 
9,6 3662 3 
99639242 
9.641842 
9644423 
9,646984 


5 
9,67 1609 
9,67397 


20 | 9,716017 
30 | 9,718085 
49 | 9720140 
$9 | 9,722181 
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(D. M.| Sines | 
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© | 95724210 
10 | 9,7 26225 
20 | 95728227 
30 94730216 
42 | 733193 
5O 937 34157] 
93736109 
9,7 38048 
99739975 
99741829 
9374379 
93745683 
93747 562 
93749429 
957 51284 
95753128] 
94754960 
99756781 
$,758591 
9,760 390 
| 9,762177 


9376395 
| 976 7 
9,7674 
9,769219 
> | 9,770952 


Sines * 
9,808 067 
9,309569 
| 9,$10061 
| 9,81 2544 
PLAN 
% $15485 
9,816943 
9,818392 
9,819832 
9,821264 
9,82 2688 
9,824104 
9,825 511 | 
9.826910 
9,8 28301 
9,8 29683 
9831058 
9,8324325 
9.833783 


20 | 9851997 
30 | 9,85 3243 
40 | 9,85 4480 
50 9,85 5710 

9385 6934 
56 9.858150 
20 | 9,859360 
30 | 9.86 0562 
40 | 9861757 
50 | 9862946 
© | 9,864127 
10 | 9,865302 
20| 9,866470 
20| 9, 867631 
40 | 9,868785 
50 | 9,86993 3 | 
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FO 
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52 


+ 0O| 9871073 
10 | 9,$72208 
99873335 
99874456 
99875571 
93876678 


Sines | 


AP ems 


The Table of Sines. 


40 
SO | 94912477 
© | 94913364 
Io 19,914246 
20] 9,915125 
30 | 94915994 
40 | 9,916859 
50 | $4917719 


57 


59 


GI 


G2 


63 


D. M. 
56 


Synes 


0 | 9919424 

94920268 
30 | 9,921107 
40 | 94921940 
50 19,922768 


IO | 9,924409 
20 | 94925222 
30 7 93926029 
9926831 


09923591 


0 | 9918574) 


| 


59, 9927638 


| 9592998 

3019593076 
2-4 99 31537 

© 33 

10499933822 
9934574 
30195935320 
40 | 9936062 
50 | 9936799 
19937531 
10 | 9838257 
9938980 
30 j 9939697 
99949409 
95941116 
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$. The complement of an angle to-a Semicitcle, is the remainder | 


thereof to 1 $odegrees, 

9. An os Right, Acute, or Obtule. 

10, A Right angle isthat whoſe meaſure is a Quadrant. 

11. An Acute angleis leſſerhen a gt ang we 
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other the Baſe, ar pleaſure; bur moſt commonly the ſhorreſt is called | 
the Perpendicular, and the longer is call the Baſe. So in the fot: 
fer Trangle. the de A His che H uſall, HE the Baſe,and 

E the Perpendicular, 

16, Incvery right anpled Tring if you have one of the acuit | 
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CHAP. 

Containing tbe dofrine of he dai of right 
lined 1 riangles, whether right angled or oblique 
angled, and the ſeverall Caſes threin reſolved, 
both by T ables, and Lines of Artificial Num- 
bers, F; ines, and T angents, 


Avingin the foregoing Chapters of this Book explain- 

ed and ſhewed the uſe of the Tables of Sines and Lo- 

garithms . and alſo delivered divers avecfiry Theo- 

rems relating ro the menſuration of plain Triangles, 1 

come now to ſhew how a plain Triangle may be re- 

ſolved, that is, by having any. three of the fix parts of a plain Tri- 

angle given , to findea fourth, both bythe Tables of Sincsand 

| Logarichms, and alſo by thelines of Artificiall Numbers, Sines 
Tangents on the Iadex of your Table , ſo that when your 

Tablesare not ready at hand, yot may 'make uſe of theſe T05k 

which will ſufficiently ſupply the want 1 them., . 
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|  $. Thecomplement of at angle to a Semicircle, is the remainder }- 
thereof to 1 8odegrees, 
9. Anangleiseither Right, Acute, or Obtuſe, = 
10, A Rightangle isthat whoſe meaſure is a Quadrant. 
11. An Xn cngizls leſſe then a right angle. 
t2. An Obruſeangleis grearerthena Quadrant,,, / 
13. A Triangle is cither Right angled, or Oblique angled. | 
14. A Righcangled Triangle is that which hath one right ar 4 
as the Triangle A H E is right angled at E, o Gd t 
15. In every right angled T c, that fide which ſub 
or licth oppoſiterothe right angle, is called the HyporbenulYll, and 
of the other two ſides, the one iscalled rhe Perpendicular , and his 
ocher the Baſe, at pleaſure; bur moſt commonly the ſhorreſt is calle b-4 
he Perpendicular, and the longer is called the Baſe. So in the fot: | 
tier Triangle, the ide A His the Hyporhenuſall, HE the Baſe; and 
AE the Perpendicular. gt COR F3O00K 
16. Incvery right Triangle if you have one of rhe acute | l 
angles given, the other is allp given, it the complement theres 
of to go degrees... As inthe Triangle A 5, _ there 'wete | 
viven — E qo degrees, then;by. conſequence theangle | 
HAE muſtbe'50 degrees, which is the complement of rhe othe: 
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CHAP. 

Containing tbe dofrine of the Emer of right 
lined 1 riangles, whether right angled or oblique 
angled, and tbe ſeverall Cifet threin reſolved, 
both by T ables, and Lines of Artificial Num- 
bers, F; ines, and T angents... 


Aving in the foregoing Chapters of this Book exp lain- 
ed and ſhewed x4 wr of rhe Tables of Sines ans _ 
garithms . and alſo delivered divers n 
rems relating to the menſuration of ane hk 
come now to ſhew how a Gehepars * 
foled, that is, by having any, three of the fax See Tri- 
angle given , to findea Br. (hk both Sg incsand 
Logardhms, and alſo by the lines of Nall <all-ay Sines 
Tangents on the ra of your Table, . ſo that when your 
Tablcsare not ready at hand, yot may wake uſe of theſe Lines, 
which will ſufficiently ſupply the want of chem. 
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In the reſolving of lain Triangles, there are ſeverall Caſes, of 


which I will only infiſt on thoſe that have moſt relationtothe work 
in hand. And firſt, 


Of Right angled plain Triangles. 
 CASB 4 | 


Ina right angled plainT riangle , the Baſe and the | 
ſh. at ihe Baſe being given , to finde the Per- 


N theright angled Triangle following A B C; there is given, the 
| Prat 400 and the angle ac the Baſc CB A 30 
_—_— ir isrequired ro finde the perpendicular C A. | 
ow becauſe the angle C B Ais given, theangle B C A isalſ$ 
ven; ir being the complement of the orherto go degrees, and 
therefore theangleB C A is 60degrees, Then to findethe perpen- / 
dicular C A, the proportion 1s, | 


As the Sine of the angle BCA,6o degrees (which it) 9.937531 


Is tothe Logarithm of the fide BA,400 facr(which is)2,602059 
So isthe finc ofthe angle C B A zo degrees (which is) ——_— 


the ſum of the ſecond andthird numbers added--12,301029 | 
the firſt number ſubſtrated from the fum---9,9375 31 
TotheLogarithm ofthe fide C A (which is) 2,363498 | 


The neereſt abſolute numberanſweringtothis Logaricthm is 2 3 1 fer?, 


and thar isthe lengrh of the fide C Ain feet which was the thing 
required, ; 
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A. generall Rule. | 
Inallproportions wrought by Sines and rich | 
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br ade remains, 4.369098 which 's the panthanof 
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W The fame manner of work'is to be obſerved in all the Caſes 
following as will plainly appear. 


Howto perform the ſame work , by the 
lines of Sines and Numbers. 


Theſe kinde of proportions are wrought more cafily by help of 
the lines of arcificiall Numbers, Sines and Tangents.on the Index 
of your Table,and exact enough for any ordinary occaſion, tor the 


| Asthefineof the angle B C A, 60 degt 
Is tothe ane Frey ey 
Soisthe Sine oftheangle CB A, $0 degrees; 

Tothe Logarithm ofthe fide A C 231 feer, fer?, 


Therefore, if you ſet one foot of your Compaſſes at 60 degrees 
in the line of Sines, and extend the other foot to in the line 
of Numbers, the ſame extent of the Com will reach from 
the ſine of 30 degrees to 231 in theline of Numbers , which is che 
length ofthe fide A C, which was required. *  _ 

Or otherwiſe, Extend the Compaſſes froin the fine of 30 de- 


tothe fine of 60 degrees, inthe line of Sines, the ſame cx- 
T ac ill nee ons oe in theline of Numbers, to 231 as be- | 


fore. And thus by theſy Artificiall Lines, the work is much abrc- 
viated, there being need neither of pen, inke, paper or Tables, but 
. only of your. Compaſſes, «| - - 36 et | 
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CASE II, 


T be Baſe, and the angle at the Baſe being given, 


to finde the Hypotbenn all. 


Þ the ſame Triangle A BC let there be given (as before) the | 


Baſe A B 4oo foot, andthe angle AB C 30 degrees, and lerix' 


| 
be required to finde the Hypothenuſall'B C. Now becaufe the | 
angle © B A is given, the other angleB C A is alſo given, and the 


proportion is, | 
As the Sine of the angle B C A, 60 degrees, _ 9:93753r: 


Is tothe Logarithm of the fide B A, 400 foor 2 602000 
So isthe Sine of theangle C A B, go degrees, be 


the ſum of the ſecond and third numbers added--12,602959 
the firſt number ſubſtrated from the ſum--9,9375 31 


To the Logarithm of the fide B C:ywhich is, 2.665428 E 
The abſolute number anſwering to this Logarichm is 462, and 


ſo many feeris the Hyporhenufall B C, 


- Bythelincsof Sines and Numbers, 1. 


The mannerof work isaltogether the ſame with the former, for | 


the proportion being, 


Asthe Sine of the angle B C A 60degrees, 
to eager PU B A 4oe fort ; 
is the ſincof the C A B go degrees 
To thelengrh of the tide C B 462, 


Extend the Compaſſes from the fine of 60 degrees t0 400 inthe line 
of Numbers, the ſame extenc will reach from the Sine of go de- 


rap ya in the line of Numbers, and thar is the length of che | 
de BC, ob 


Or you may extend the Compaſſes from the Sine of 60 de- | 


greesto the Sine of go degrees, the ſame extent will alſo reach 
trom 40020 462, a5 befote. | | 


CASE Ill. 
T be Hypothenuſall , and angle at the Baſe being 
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perpendicular C A, z0degrees, ro finde the 


The 


CO OOO I” CAO” IO 


——_—  — ds. Al. —— — 
= 
. 


Lib. TIL 


| The angle CABisa right angle or godegrees 3 therefore the | | 
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| BC Arhecomplement of the otherto go then to findeB A, the 
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proportion 1s, | 
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As the Sine of theangle C AB go degrees, 10,000000 
Is to the Logarichmeof the fide B C 4624 2,664642 
So is the Sineof the angle CBA + -—_ 9698970 
Tothe Logarichme of the fide C A. _ 224363612 
The number anſwering to this Logarithme is 231 fer?, and that 
isthe length of the fide CAinteer, Y #K 
Hererhe Work is ſomewhat abreviated, for CAB be | 
ing aright angle, and being the firſt rerm, when che ſecond and 
Capi Jonny aka | docs guns gy yoo ey mpg pwn 
Canc ware L hand, as you ſee inthe exam- | | 
pe and foe Sf thier hurnbec is the Logarichine of the ntm- / 


By the lines of Sines and Numbers. 
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E xrend the Compaſſes. from the Sine of go degrees to 2, the 

ſame exrent will reach from the Sine of - 30 degreesto rn | 

Or extend the Cotnpaſſes from the Sine of 90 degrees to the 

Sine of 30 degrees, the ſame extent will reach from 46a to 231; 
and thar is the fide C A, F 
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The Hypothennſall , and angle at the Baſe being | 
given, to. finde the Ty 


Erthere be givenia the former Tnages the Hypothenuſal B | 
and thimale at the Baſe C B A,and by conſequence the angle 
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CASE II. Rt: nf 
The Baſe, and the angle at the Baſe being given, | 
to finde the Hypot enuſ all. 


ſame Triangle A BC let there be given (as before) the 
Sy A B 400 "4 andthe angle AB C 3o degrees, and lerir 
berequiredto finde the H nuſall' BC. Now becauſe the. | 
angle C B A is given, the other angle B C A is alſo given, and the 
proportion is, | 


As theSine of the angle B C A, 60 degrees, 9937531 


Is to the Logarithm of the fide B A, 400 foor 250200 
$0 isthe Sine of theangle C AB, go degrees, Ne 


the ſum of the ſecond and third numbers added--1 2,602959 | 
rhe firſt number ſubſtraQed from the ſum--9,9375 31 


To the Logarithm of the fide B C:which is, 2.665428 


The abſolute number anſwering to this Logarithm is 462, and | 
ſo many feetis rhe Hyporhenuſall B C, — 


' Bythelincsof Sines and Numbers, .. 
The manner of work isaltogether the ſame with the former, for] 
the proportion being, R Lens | 
As the Sine of theangle B C A 60degrees, 
Isto the length of/che fide B A qoe for x 
Sois the fine of the angle C A B go degrees, 
To thelengrth of the tide C B 462. 


Extendthe Compaſſes from the fine of 60 degrees 0.400 inthe line 
of Numbers, eget extent will reach from the Sine of go de- 


reeer0 464 in the line of Numbers, and thar is the length of che 
le BC, ws 


Or you may extend the Compaſſes from the Sine of 60 de- } 


grees to the Sine of go degrers; the ſame extent will alſo reach 
trom 40010 462, 25 befote. | | | 


CASE 111. 


T be Hypotbenuſall , and angle at the Baſe being 
given, 40 finde the Perpendicular. F IP 


T* the ſame Triangle, letthere be om the Hypothenuſall B C 
463 feet, andthe angle at the Baſe C B A 3odegrees, to finde the 
perpendicular C A, "4 


f : | The 


| 


Lib. TIL 


b—_— 


F. begivenin the former Toages the Hypothenuſal B C, 


The angle C ABis a right angle or go degrees therefors the | 
proportion is, $6 ay91 ae nel 


Z 


% 


SJ 
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As the Sine of theangle C AB go degrees, 10,000000 
Is to the Logatithmeof the fide B C 4624 2,664642 
So is the Singof the angle C BA + +.  9,698970 
Tothe Logarichme of the fide C A. ©, 23,363612 
The number anſwering to this Logarithme is 231 fer?, and that 
isthe length'of the fide CAinfteet, ſ SETET 
Hererhe Work is ſomewhat for CAB b& 
ing aright angle, and being the firſt term, when the ſecond and 

third texas are added t er, the firſts eaſily ſubſtracted from i | 
cncatnggt next your left hand, as you ſee inthe exam- 

pe; anon o char tumber is the Logarichme of the bm 

r fought, _-__ ; 545-4 p 


By the lines of Sines and Numbers. 


E xtend the Compaſſes from the Sine of '90 degrees to 462, the 
ſame extent wilt reach from the Sine of 30 degreesto 231. 

Or extend the Compaſſes from the Sine of 90 degrees to the 
Sine of 30 _— the ſame extent will reach from 46a to 231; 
and thar is the fideC A, 


CASE IV, 
T be Hypothenuſall , and angle at the Baſe being 
given, to: finde the Baſe 


and theangle ar the Baſe C B A,and by conſequence the angle 


B C A the complement of the other to go rhen to finde B A, the 
proportion is, 


R—_ is. — _—_ a a —__— 7 lt. 
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of goo, and ſo long is the BaſcB A. 


| Bythelines of Sines and Numbers. 


Asbefore, Extend the Compaſles from the Sine of go, to 462; : 
the ſameexrent will reach from the Sine of 60 degrees, to 400 in |: 


the line of Numbers, 


Or, extend the Compaſſes from the Sine of go, tothe Sine of 
60, the ſame extent will reach-from 462 to goo, which is the lengrh || 


of the Baſe BA, 


4Q ASE Vu: 1 6-ned 
The Perpendicular , and angle at the Baſe being | 
given, to finde the Hypotbenuſall. aſe | bY 


- 
- % 


Fthe Perpendicular C A begiy 
for 


Sois the Sine of the angle C A B, go degrees, 


C Here, becauſe the angle C ABisa right ang 


lc, or go degrees, | 
and comes in the rhird place , I therefore only fn an unite” | 
before the ſecond term, and from that ſecond term ſubſtra |: 
che firſt term, and the remainder is 2,664642, theabſolure | 


number anſwering thereunto is 462, the fide B C, 
By thelines of Sines and Numbers. 


Extend the Compaſſes from the Sine of 30 degrees, to 231, the | : 


lamecxtent willreach from the fine of go degrees to 462, 
Or, the Yiſtance berween the Sine of zo degrees h_ Dh degrees, 


will be equall tothe diſtance berween 231, and 462, which giverk | _ 


the fide required, 


- _ 
CASE 


T rigonomerrie. Lib. 119 


As the Sine of the angle CAB, go degrees | w | 10,000009 ; 
Is to the Hypothenuſall BC, 462 2664842 |__ 
So is the Sine of theangleB C A, 60 degrees, 91937531 | 


Tothe Logarithm of che Baſe B A, I Soares " 
The neereſt number anſwering to 2,602173, isthe Logarichm \\* 


en a3r Jad Se angleg: the Baſe || 
CB A zo degrees, the Hypothenulall BC may befound thus, || 
Asthe Sine of the angle CB A,30 degires, | : : 9638076 = 
_ Ist9the Logarichm ofthe Perpendicular CA 231 ' 12,363613-| 


10,000000, || 
To the Logarithm of che Hypothenufall BC | | 2,664642 | 


Lib. I'LL. 


CASE VL 


to finde the angle at the Baſe. 


N the foregoing Triangle there is given the Hypothenuſtl] B C 
$46 feer, and the perpendicular C A, 231 fect, and it is required 
ro findethe angle C B A, theproportioh is, 


As the Logarichm ofthe Hypothenuſall BC 462 2,661693 


Iscothe right angle B A C, go degrees, 10,000000 
So is the Logarichm of the perpendicular CA, 231, 124363613 


Mi 


Tothe fine of cheangle C B A, 3o degrees. 9,698970 
By thelines of Sines and Numbers. 


Extend the Compaſſes from 462, to the fine of go, the ſame ex- 
rent will reach from 231 tothe fine of 3o degrees, 
th Rd the Com ifles from 463 0 22, 4 mo 
ill reach of godegrees , i@ ne of 3e degrees, 
which is the quantity of the enquured angle CBA, : 


Of Oblique angled plain Triangles. 
CASE. VII, c 


Having nw0 angles, and 4 fide fre to one of 
them given, to finde the fide pt. x tothe other. 


N the TriangleQ R S, there is rx theangleQ SR 24 degrees 
20 minutes; and the angle QR S 45 degrees 10 minutes, and 
| the fide Q $ 30; feet, and iris requited t6-finderhie fide QR. 

C Here nore, that in o_ angled plain Triangles, as well as 
in Right angled, the fides are in proporrion one to the other, 
as the fincs of the angles oppoliterochoſe fides. Therefore, 

Asthe fine of the angle QR'S 45 deg. 16 min, | " 9,850745 
| Tstothe LogarichmofthefideQS 303 feet, - 2,481, 
Soisthe fine ofthe angleQ SR 24 degrees 20 min, g,614 = 


_ the ſum of the ſecondand third terms--1 2,096387 
rhe firſt term ſubſtraRed---9,850945 


To the Logarithme of the fide Q R, 2,245 642 


The ncereſt abſolutenumber anſwering to this Logatithm is 176, 
and ſo many feet isthe fideQ R, 
| By 


— GG. S Ed. th nn 


The Hypothensſal and wax bting given, | 


| 


WA w OI 


Trigonometrie. - Li, I It 


By thelines of Sines and Numbers. 


The lines of Sines and Numbers will reſolve theſe Triangtes by 
the ſame manner of workas in the other before. For, -' 

If youextendthe Compaſſes from the finc of 45 degrees xo min, 
ro 303, the ſame extent will reach from the fine of 24 degrees 
20 minutes, to 196, and ſo much is the fide Q R, | 

Or, Extend the Compaſſes from the Sine of 45 degrees 10 min, 
r0 24 degrees 20 minutes, the ſame extent will reach from 303, to 
176, the length of the inquired ſide, 


In likemanner, tfrheangle RQS 110 _ o minutes, and 
the angleQR S 45 degrees 10 min. and the fide Q'S 303 feet, 


had been given, and the fide R S required, rhe manner of wotk had 
been rhe ez for, | 


As the fine of the angle QR S 45 degrees zo min. 9,850745 

Is tothe ” OT] of theſideQS 303 fect, 2,481443 
Sois theſineof RQS 110deg.3z0min.(or 69 de.30 m.)9,971588 | 

the ſum of the ſecond and third terms--12;453031 

the firſt term ſubſtraced---9,850745 

To the Logatichm of the fideR S,  2,602286 


Theabſolure number anſwering to this Logarithm is 400, and 
ſomuchis thefideRS, 9. age , 


C Inthis caſe, becauſethe angle R Q$ is morethen godegrees, 
| ou muſt cherefore rake rhe complement thereot.ro 180 
egrees, ſo 110 degrees 30 minutes , being raken from: 180 
$, there remains 6g degrees 30 min. whoſe Sine 5 | 
the ſame with x10deg. 30min. and bring uſcd in ſtcad * 
thereof, will effe the ſame thing. 


By thelines of Sines and Numbers. 


Extend the Compaſſes from the Sine of 45 degrees 10 min. to 


303, the ſame extent will reach from the ſince of 69 deg. 30min. 
to 400. which is the fide RS required, 


| Or 


—_— —— 


—— 
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Lib. 111; 


Or the Compaſſes being opened tothe diſtance between the ſine 


T rigonometrie. 


of 45 deg. 10 min. and 69 deg. 30 min. the ſame diſtance will reach 
from 303 t0 400 as before. | tat 


_ CASE | VMgo ion baiggcr 5s 

T wo ſides and an angle oppoſtte to one of them bezng 
given, to finde the angle oppoſrre to the other. 

N the ſame Triangle, let there be given, the fide QS 203, and 


Q R 176, together withthe angle Q.S R 24 degrees 20 minutes; 
and let it be required to finde theangle Q RS, the proportion is, 


As the Logarithm of the fide QR 176, | 2,245513 
Is to the fine of theangle Q SR, 24 deg. 20min, 9,614944 
So isthe Logarithm of che fideQ S * __ 2,481443 


the ſum ofthe ſecondandrhird numbers--12,096387 
the firſt number ſubſtraged from che ſum--3,245 513 


To theline of the angleQRS, 9,850374 


QR 5, required. 
By thelines of Sines and Numbers. 


minutes, the ſame extent will reach from 303 rogs 

! theangle QR'S. x 

| Or, the diſtance berween 176 and 303, will be equall tothe di- 
ſtance berween 24 degrees 30 minutes, and 45 deg. 10 mins 


| Ee 
Having two ſides, andthe angle contained by them 
given, to finde eitber of the ther angles. 


His Caſe will ſeldome come in uſe in Surveying , becauſe the 

thing. required is- an arigle, which axe maſt. commonly given, 
| they being obſerved by Inſtrument, : and therefore in this place may 
be omitted; partly becauſe the propoſition is not wioughe by Sines 
and Logmichins, bur by Tangents and Logarithms, and there is no 
Tables of Tangents in this Book, to work the proportionby : Yet 
thoſe thar aredefirous to reſolve all kinde of Triangles by the pro- 
portjouall lines, may have added to the lines of artticiall fines and 
| Numbers. aline of artificiall Tangents , and theſe rhree lines to- 

M 


—_— 


| 


Thencereſt degree anſwering to this fine is 45 degrees 10 min. 
| ohichls the quanicy ofchranch © wks | 


Extend the Compaſſes from 176, to the fine of + 20 
+ JO-MIN, * 


gether 


| - 


. 
1 
o 
* 
4 
- 


| 
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es hs. my "ORR — PE <a - *—-—— -. - - * OO tr tt __—_ 
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-erher, will reſolveall Caſes in Sphericall, as wellas in plain Tr | 


For the performance of this Probleme, ſuppoſe there were given |' 
the fide Q S 303, and the fideR Q176, andthe angle comprehend. : 
ed by them; namely, the le R QS 110degrees zo minutes, and | 
ir were required to findecither of che other __ | 
Firſt, Take the ſumme and difference of the two given fides, | 
their ſumme is 479, and their difference is 127. Then knowing || 
that the three anglesof all righe lined Triangles are equal go two | 
right anglesor 180 degrees, (by the 17 Theor, of Chap. 3.) there- 
fore theangle R QS being 110 degrees 30 mioures, it you ſubſtme | 
this angle from 180 the x wull be 69 wid, |- 
which is the ſummeof che two unknown angles ar R and $, the 
halfe whereof is 34 deg. 45 min. 


The fide Q 'S, 303 
The fide Q R, 176 


The fumme of the fides, 479 
| The difference of rhe fides 127 
The halfe ſum ofthe rwo unknown angles 34 deg. 45 mine 


The ſumme and difference of rhe fides being thus found, z©d | 
alſo the halfe ſurme of the ewo unknown angles , the proportion | _ 
by which you muſt finderheangles ſeverally is, f | 


As the Logarirhm of the ſumme of the fides, 479, — 2,689335 | 
I rothe Loguizn ofthe difererc of he des, , 2,103804 | * 

| Sois the Tangent of the halfe ſummeof TEN os 
| known angles 34 degrees, 45 minutes, —MpLRS 
the ſumme of the ſecond andthird numbers 11,944991 | 
he firſt number "09335 | 


£4 a 


Tothe Tangent of 10degrees 25 minutes, de, 9.264656 | 


Lib I LL Tang 


Ky 2s 25 minutes, ſubſtraced from the ſame halfe ſum, 
there remaineth RN OR ITET for the angleQSR, which 
isthe eferofche unknown angles and thus are ny of the en- 

quired angles cafily found. 


By the lincs of Tangents and Numbers, 


Extend the Compaſies from the ſumme ot the fides. 479, co the 
———————— 
th ll funmeofrheomo ar are ) | 
25 Mines, þ ES Dey $s minures, ro, 
- from the halle Gimme, bs beteas is ſhewed , will 
ELIOT Y thn vir an 


| CASE XX, 
The Irena wt 4. right lined plain Tri l 
being given, q zo finde the Area, 1 
perficiall comtent thereof. 


P1-h, Adde the three fdes roger, and from the halfe ſme 


each fide ſeverally , to the end you A 
ference berwixt thar halfe ſurame and cach Ede: this done 


B 


we Lognibnof hf a os, _ of thoſe differences . 
together : and —_— umme of thoſe Logarithms 
2, youlave the Logarichm ofthe ſuperficial content or arca of the 


Triangle. 
EXAMPLE. 


Ler the Triangle given be A BC, the fides thereof 
20, 13, 11, ETA bo etl ets 
M 2 ; 


——_— — —_ —_—c 
—— 


Lib. FIN 
The ſumme of the ſides is 44, the halte ſumme is 22 a * 


ferences berwixt cach fide and that halfe are 2, 9, 1 i, which nuns = 
| bers rank in this order following, 


The halfe ſ\umme 22 1,342423 or of 
iS 

The differences, Y 
nl 


T rigonometrie. 


—— ——_—_—_ 
Y - 
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0,301030 
 0,954243 

The ſumme of che Logarichms 

The Arca. or OIOTY 66. 


- 

_- _ 
C — 

= 


3,639089 — _ 
1,819544 


"Ro 


_— I,P41393 
Andths Arca, or fi 
ary. 
fides of the Tri 


Contentrhus found, 


fides of the Tri 


it the oy parece 


that isto ſay, if the. 
is thecontene found 


» you ſhall have the 


= "_ 
| - 


found, is alwaycs of the | : 


content in perches , and ſo of any other meaſure 


wharſoever, I 


add berentwo divers | 


, ther Caſes, 


in this place at 


preſent ler theſe ſuffice, 


Li 


COMPL'EAT. 


SURVE YOR, 


_ PO AI —_—_ i th raed, 
on " . A . p 
; 4 | $i 
The Four Book. ava, 
% | 
, a a * 
+ 8 8 Pt $. , 


terthe Fields to Sur- 
vey. "Tos ca 169 adep; 
ply than ſeverall wayes : Firſt, in taking of 
Heights and Diſtances whether acceſſible or | 
in-accelſible ; and. 


in Surveying of Land |} 


In this Book every kindeof work is performed. 
we... hae. Hen _ three. 


— 
P_ — 


— 


The Argument. Lib; ivi. 4 


three ſeyerall wayes , by three {everall I nſtru-| 
ments, vis. the Plain Table, the T beodolite, and |* 
| Cirenmferentor , by which the congruity and | 
harmony of the ſeyerall Inftruments'may be | - 
eaſily diſcerned , and thetruth of every Exams | 


ple may the better appear. Here is alſodivers 
wayes of Surveying by one and the ſame Inftry- 


ment, that is, to take the Plot of a Field ſeverall 
wayes, and to meaſure all kinde of Grounds | 


whatſoever, whether Woodlandor other, Here 
isalſo ſhewn how to take the Plot of a whole 


AM amnor , .;and; to-keepe:your.accomnt in your | 


F ield-Bookafter thebeſt and moſt eaſieſt man- 


ner: "with divets\Rales,Cations, and Direth 5 | 


1G 03 0520 18. 


or tivoahainthovble Bok ined. 
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T H E 
APPLICATION AND VSE 
of the ſeverall Inſtraments (before deſcribed) | 

_ inthe: praQiiſe of 


5 UEEEDENG 


— 
Dn. — 


CH AP. I: 


If wee Aon Scale 


ay my WL pres bs 
link ns poppies Wig oo. 


rake this diſtancefrom yi 
thus. Firſt, ob all 


paſſes upon your Scale 


——_—— 


1 


The oſs of ſeveral =_Lib. IV} 


exrend the other foot to fix of the ſmall diviſions | 
(which repreſents rhe 60 Links)tiren ſer chis diſtance | - 
upon the | drawn from A.to B , fo halt rhe line | 
A Bconezin 5 Chains 60 Links, if yourake the diſtance : 
from the Scale of 10 in an Inch. o7 
£0 Bur if you would have your line ſhoner , and yetto 
contain 5 Chains 60 Links, then take your diftance trom 
a ſmaller Scale, as of 12, 16, 20, or 24 in an Inch, fo 
fallche 5 Chains 60 Links endat'C, if taken from the 
Scale of 12 in aninch, or D,b the Scale of 16, of 
at E by the Scale of 24 : either of which lines will con- 
tain 5 Chains 60 Links, and be in proportion oneto the 
het 2s the Scales from whence were taken. And } 
inthis manner may any no of Chainsand Links be 
taken trom any of the 


2. Aright line being given, to ade bow | 
many Chains and Links are therein con- | 
tained according: to any Scale aſſigned. 


2 fe AB werealinegiven and it werer 4 
c how many EET | 


w WA of 20 inaninch, | Take 


= Sealeaf 
; ro Inch , 
Y Rn foe 


- 
$a = bes 


hn £3 bered by 1 Ne PREM \ 20d ts lin 
ar ©, &c,, to 
1rw or lay down eoth bor 7 al hs ret 's lene. 


Prectie of, Saya * * 
ry wer ieeig bn ny ory « for other 6#%A 
way be v Reviceable, and whens Progaaor . tg | 


ſupply thac the manner how tle tus. v0 


2» Hanetindan gain, avdgfrodntaining 


number 
Jan. mores o the Line | 


Inflrnmeuti in\S1rueying. 
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. 
Ew 


B 
foot upon the point A, with the other deſcribe the prickedarchB C, 


. 


then with our Comp palles take 40 I rey ogy ws 


the Co angle) our 


x rang 1 thereof! 
ſes ſo reſting) if y on ns cedar 


line of Chords , from 


20 minutes, then (the Compaſ-. 


the other will reach | 


uponB, 
ada. be. Laſtly, draw theline A ot AP" CAB 
MOM hen 20 minutes. 


4. Any angle b ven, to finde what mmber- 
of os i are contained thertin, | | 
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1 The uſe of ſeveral Lib. I 


I, T o lay down upon paper an avgle of any quantity. | 4 


Firſt, draw a right line at lengthas A B, then on any part thereof, |: | 
| aca C, Cpertdcemer a rotraQor , in which point alſo L-14 
proriding pl, andeurarheProcrator abour upon upon the center, | | 
zl che Meridian of oe Fr GY & 

thereof wich E F) lie direQly on this line AB, the 3H 


the ProtraQtor | i way gr 5 then cloſero the 
ur er iy of 5odegrees, mark the point 


with your pinzanddraw the line C D, ſo ſhall the $ 
DCA primo wy rm "Jl [ 


mad rk 
ramp nee 
arr Fane e ; 


ſuchivedequanry TELE I 


_ aw 


—_ 


| | CHAP. IT. OI. 
Ofth Pltin Table, bow'ro\ſet the parts the 
6ndy ſuf fer ſeld. "1 


—— 


Lib.IV. 1 nſtruments is Surveying. .. 


Then ſcrew the Socket on-the back fide of the Table , and alſo rhe | 
Box and Needle in irs due place , the Mctidian line of the Catd 
(which is inthe Box) lying parallel ro the Meridian of Diameter of 
the, Table; which diameter is a right line drawn upon the Table | 
from the beginning of the degrees through the center;'and ſo to the 
end of the degrees. Then pur the Socker upon the head. of the 
Staffe, and there ſcrew it .-'Alfo, put rhe fights into the Index, ind 
laythe Index on the Table, fois youf Inſtrument prepared for uſe 
as a Plain Table or Theodolite, the difference only in placing 
ofthe Index, for when you uſe your Inſtrument as x Plain Table, 
you may picch your centerin any part of the Table, which you ſhall 
think moſt convenient for the bringing ov of therwork which you 
intend : But jfyou uſe your Inſtrument asa Theodolite, then the 
Index muſt be ttirned abour upon the Center of the Table, for 
which pare thereis a piece of wicr which goes through a ſmall 
hole of braffe faſtened to the Index , and ſo inco the center, by | 


which means the [ndex keepes his conſtant place, only moving up- |. 


on'the center.” * « 44" SY A 

* Your Inſtrument being this ordered, you may uſt it either as a | 

Plain Table or x Theodolite; bur if you would ufe it's a Circutn- 
you need" only ſcrew the Box and the Index,,| 
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laſtrumear, I do nor meanthe T heodolite before deſcribed inabe S 
2 Chapter of the 2 Book , bur 1 mean the degrees deſcribed on the | * 
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rake notice, that for quick diſpatch , the Circumferentor isag | - 
good an Inſtrument asthe beſt, for in going round a field, or}. 
' inſurveying ofa whole Mannor, you are not to take notice | 
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Chap. following, and for that reaſon I have here ſhewed | * 
how ro finde anangle by the Circumferentor , and alforhar | 
you might thexcby perceive what congruity and harmony }; | 
there is in all the three Inſtruments. 


4. How to {& the Index and Label Horigomal \. | 
upon the Staffe.  _ 


When you have-ſcrewed the Index and lights to the:Staffe at b - 
Circumfereacor, before you pur the Labell, upon the braffe. pid x | 
wier, you muſt hang a line and glummes upon that pin ;;ahd-cheh {| 
pu onthe LW yagg movethe « as down till the thred | 
an RY iceatly upon aline which is gaged: from wunddt | 
the pinall along the Sighr, and rhen doth 'the cnn: 4 


horizonrcall or leycll which ic muſt alway% when take an 
alefrude therewhr wal a Eos we $9 > AY, *O©5 
197305191... 941 | 


, TY , SEPT = 


# # 
F 


The Label 'which s robe hanged on bed the fighits.of the Girl | | 
curiferentor (as vr inritmred In deli thereof) and <7 1 


ag ood ertoreony A in K 


T4. :; 

i*ty) -- \ 

mountanons od af 3% - 35 oj 

- - g-< 8. 

y . " a lk - ' " 2.8 eta? Ew 

The ma ow 06 RTE irude by this Ji 
- ” 5 % y! Oo 3 4 


T 
| _ ar neon he des, frac, | 4 ICIS 
| Suppoſt C Arobe a Tree; Tower or Hill, wholſt heiptic wite | © 


. 4 4” 
Ld 
4 Li : © © IF) : y t #- »# 
LINS LLISL ' LATISHEITILL | = 
"T5. 144 ” | ; 
, | vjit d) A CILLTIICATI p 
= BY 
s 1 : 


Lib.IV. 


| LIC ISCT 


and this 


| 


CHAP. V, 


| 


| exadlly mea meaſured , | 
| cchate: an vo i 


© Yor moped owe mind che mos 
ſuriogofa 


Diſtance, the ob 
 theground, arethe of hens Trig, andrbeea 
thegivea parts of che Triangles | 


Bb. 2. The'}. 


1 


Re ND” —u—_——_—__ — —_—_ 


"The uſe of ſetierab. _Lib;1 nl. 2 


The manner r bow to take adiſtance by the Plain-Table is thus, 
Suppoſe you were ſtanding in a fieldart R, and thar ar S were ſome | 
eminent mark (as a Tree, Church, Houle, or ſuch like) and that ir 
were required to finde the diſtance berween R and S. 
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| have been ger uponthi particularthen I intended{(having || 
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your _——_—_— _ Eng op EIT from R wQ, |. 
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has RF you Fu with all rhe reſt of your obſcryarions, be they ne-| , 
ver ſo many. Which bcing done, from thepointor ſation K, you] 
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dex upon the paper ; then meaſure the diſtance of every of theſe 
pan from pay Table, and by your Scale fer the fred 
upon the lines drawn upon the Table, making ſmall marks with your: 
ProtraQing pin or Compaſle point at the end of every of chem, then |; 
lines being drawn from one to another of theſe points [rok 
have upon yout Table theexa@ plot of your Field , Flt the 
angles uponthe Tablebcing praportional ro thoſe of the Field. 
Suppoſe you were to take the plot of the Field ABCD EF,Þ | 
Having placed marks in the ads: angles oe make choiſe | | 
of ſome convenient place abour the midd of the Field Jas at L, from-\! | 
whence you may behold all the marks before placed in the ſeverall | - 
ngles, and there place your Table,thenturn your Inſtrument abou, | 
theneedle over the Meridian lineof the Card , the North || 
all ot which line1s noted with a Flower-de-luce, andis repreſented | 
our Table being thus placod, wich ſheet of thereon 
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that place inthe field where your Table ſtanderh : then, applying 
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Then dire& yous fights to C, yourthird mark, and note the de-]?” 
reescut by the Index, whichler be 163 degrees 15 minutes, and ||| 

fer chedifiance LC be 10 Chains 65 Links, the 163 degrees x5} 
minutes muſtbe noted in the firſt and ſecond columns of your f 
book, andthe 10 Chains 65 Links in the third and fourth columns |. 
thereof, , \ 
Thendire& your fights to. D, your fourth mark , and note the | 
degrees cut by the Index; which let be 212 degrees : | Þ 


© Andhereyoumuſt w eadra wn, er degrees on the frame 
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CHAP. XX. 


| How to take the plot of a Field at one flation taken 
in any angle thereof , from whence all tbe other 
angles may be ſeen, bythe Plain Table, ' | 


Lace your Tablc i in ſomeconvenient anglein the Fieldto 
be oeaſurig and turn ir abour till the Nerdle hang di- 
realy over che Meridian ime in the Card, and there fix 
it : then draw a line parallel to the fide of your Table, 
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\ſhall repre arti ſtation or place of ſtanding, unto 
y the ndek: and dire the lights ro A and draw a line T 
Yeh as H A, and meaſure the diſtance H A (as was Neon your 
-forcia Chap. 16.) "Then direrheſights to B, your ſecond mark, | 
and there © draw aline H B,.mcaſuring the diſt diſtance HB, bs 
was taught in the foremegrioned Chapter. 
In like manner dire thedights twCDEF and G, drawing lines | 
by the ſig of your Index at every. oÞſervation, and meaſure wt 
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CHAP. XXII. 


How to take the Plot of a field at one ſiation taken 
in any angle thereof, from which all tbe reſt may 
be ſeen, by the Circumferentor. 


de Lace your Inſtrument at H, and dire the fights, to A 
xÞ BY. (obſerving thecautions formerly delivercd inthe uſeof | 
WA this Inſtrument) the Needle oov7 Fas degrees 15 min, | © 
==e0 1nd che diſtance HA containing $ Chains 46 Links;which | 
agrees exactly with the firſt obſeryarion in the laſt Chapter :/ theſe | 
degrees and minutes,together with the meaſured diſtance H A, muſt 
be noted down inthe ſeverall Columns of your Ficld:book , and if 
you make obſervation round abour the field, from angle to angle, 
and meaſurethe length of = linefromH, coBCDEFand G, 
you ſhall finde the degreescut by the Needle, to be the ſame with 
thoſe(in the laſt Chapter) cur by the Index, and the meaſured di- 
ſtances to be likewiſe equall :. and it you make a Tableof your ob- 
ſervations, you ſhall finde it the ſame wich that inthelaſt Chapter, 
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x0 which point apply the centet” of your Procractor, Ye: NR 
S:0ob \ndivete + upwards, ' Then Ia pov Field-bookbefore' 
yaw; you may:perec)ve that at your- firſt obſervation (which was at 
A) bs Index of the Theodolite, or the Needle'of the Circumfe- | 
(ch6s curtis gidegrees' 75 minutes, therefore make-a mark againſt 
"9 eng HA 25 0, Vo, '1 
2. Thedegrees cutat your ſecond obſeryationat B,being 42 de- 
grees 45 minutes, make a mark likewiſe againſt 42 degrees 45 min. | 
of your Preariaor, andgraw the line FB. 0 
;+ TheYegrees cur aryourthird obſ@rvation being E6deg. 30 mi. 
make amarkagainſt 66 degrees 30 minutes, and draw theline.H C. 
And jophis manner nuſt you proceed: with the reſt of yopr ob- 
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ro your lineall;;namely, z> the length of your lines, "noted In che 
third and fpyrth Columas of your Ficld:book. "8 
| i, Secing that thelength of your firſt line H A was '$ Chains 
| 46 Links, you mult rake $ Chains 46 Links from your Scale , and 
| apply igcoyour paper from Hunto A. | 
2. The 


—_— ww. 


wy 6 


| 
| 
| 
| 
| 
| 
1 
| 


Si 


— +” 


” 


© =» =» | 
.-* 
* 
| & * = -—v 
A - 
Was 
" 
®» 
- 
+ 


"- EE Et 


| 
| 
| 
| 
| 
| 
| 


— 


CHAP, XX1V.. 
taken in any parts thereof, by meaſuring from 


Plain Table. 


glesaronce, Themannerof work will bethe ver my NT 
inthe 16 Chgp. only the Inſtrument, inthis, muſt be placed in two 
ſeverall places, whereas, in that, the ſame thing was cffeted ar 
once placing of "the Inſtrument. 

IF uppoſe thenthat ABCDE FGHIK Land M, were ſuch 

wt rac ular Ficld asis before ſpoken of. Having made choice of 

_ within the ſame tor your two ſtations,as O and Q, from 
which you may conveniently ſce all the angles. 

Firſt, place your Table at O, turningir about till the needle han 
direaly overthe Meridian line in the Card, repreſented in this 
gureby che line N O'S, Then fixing the Table there , pot) 
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lesE and K at both ſtarions, but there was no deed 
Tt -only this farisfaQtion will accrue thereby, for when 
you have meaſured your ſtationarie diſtance OQ, and re- 
moved Inſtrumentro Q,, and here fixed ir, when 
diteR che fightsto E or K, and meaſure the diſtance 
QK, and ſerit off from Q_, you ſhall finde the ones B 
and K cofall direaly upon fame points E and K fotwee- 
ly drawn, if ghere be no errour in your work. 
And io this manner you make three four or fiye ſta- 
tions for onefield if need ſo require, remembring 
that ar every ſtation the Needle roy ar rg te &-. 
ridian CON EEIAEEOT at every ſtation, 
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How to take the true Plot of 4 Field at two fla 
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— angleomey be zenbythe Theodolite. 
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taken in any parts thereof, by the Circumfe. | 


rentor. 


He uſe of this Inſtrumene in raking the plot of a field | 


obſerving the linesand angles in the midſt there. 
, is ſufficient! crete rn ig Chap. 18. andthe 
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WP work of this Chapter differeth nothing therefrom, | 


only in chis you make obſcryation in two places, 
Therefore placing the Inſtrument at O, and dire- 
Qing thefights to AB CDEKL and M, you ſhall-finde thede. 
greescut by the Needlerobe the ſame with choſe colleed in your 
Field-bookar your firſt ſtation ar O. Alſo, your Inſtrument being 
removed to Q , and obſervation made of the ſev _— 
namely of the angles E F GH I and K, they will likewiſe be 
the ſame with thoſe obſerved by rhe Theodolite ar your ſecond ſia- 
tion in thelaſt Chapter, and therefore to make repetition thereof 
again inthis place, were ſuperfluous. 
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CHAP. _— YALL 
How to takg'the Plot of a field at two ſtatiqug taken 
in tbe middle \ap+10 from either of which all 
the angles in the field may be ſeen, With thdq 


Jung four ng only, "by we NO Table. \ 
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omerricall principle, asan 
Let A CDEFG be the figure of a Field; and ler the two 


ſtarions raken within the ſamebe O and Q, 
Havin placed your Inſtrumentat O, your firſt ſtation,the Needle 
fealy overthe Meridian line of the Gard, you muſt, 


.(1.) direct the to A, and draw theline O A. 
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CHAP. XXIX. 


How 10 take the Plot of a field at twoſtations t 
part thereof, from either of which all 
paar in the field may be ſeen, and meaſuring on- 


Go flationarie Jiftance, by the T Honea 


| 

| 

| 

go. 

erentor. AJ 
| 


ou ma yeby what hath bcen ſaid in —_ 
maine manner of wark isthe 


Theodolice and Circupiferen jad | 


(2 bd therefore in = pace T quake hyae examp 
2 Ty both Inſtrumen 


Now ©o vb abe plor of ab Ge ABCDEE | 


byaiher of theſe Inſtruments , place y 
O your ft and rurn ir about till che "—_ a, 
| Meridian lineN S, NS. and fixing rthere | 


(1) dire& tho fights to A, the Index or Needle conn 21 degrees 


30minues. 
(2.) _—_—_— Lc Needle curing 69 degrees 
5 minures. 


oF - arab aps 


ho, ho 1. Putco / | EA 


QO ed. Hga fofokion TE 


«+ 
FO nM Ont 


apron wy Dog 


TAITES. op 
y FIR {%#. ' 
. j 4 ple bo 
510 4 weld Allan 1.4 
: e 4 Fo +24 
- e 7 " x7 


" > JV nd Shakes C 2B; Abel 


: = 
_ 
fq A 
- 


Eos Cds Ef _ | 
G x 


(74) hr 


cfrighncaRy 


ſybrto Gate inde inlet 31 > degrees 


73: A ty Io>7” d4 > 20487 "4031 


_—_ 
”" b Y . C 
vx); XÞ60- hw - Imb4 G3 


. 


fa 


— 


—— — — > th. 


— = - Ter gn bc aw 2a ,< i ow "= 


— lu 


CHAP. XXX. 


to the direions of the laſt Chapter. 


R638 Iſt draw the Meridian line'N S,upon which line affigne any 
F poj at pleaſure, as O, for yourfirſt ſtation, unto which 
nt apply the_center of your Prorractor, withthe line 


or , and © ng. you h_ marked. them.all , draw lines from0 
througheyery ofthem, as thelines O A, OB, 0 C, 8c. : 

Then from our Scale take 9.Chains (which i is your Rationarie 
a—_— a pon it from pouk which op ts your ſecond 
ſtation, ——_— place the center Fpanacenr a 
laying your Field bei you, ck darn 

cad Ration: r: thy pos Thoſe 
at eco atQ, andt ag! choſe 
lincsQA, QB,QC,&c. \.\ 


The line QA crofling the line O A in the poink 
Fain 


Theline Q B crofling the line. O B in the 

The lineQ Ccroffing the line O C inthepoint 
CS helin 0 DintheJoineD. 
Q theline OE inthepoint E. 


draw the 


| e591: 5009 
| FAnoy pe if ane Hoes 
| Op 
| BYS15% 95D avr* C1280! EFF in 0s dnp, pe 
.C "eo ay hltoios | 


3} 's TI, Mg: , 


1. pulſeitbrechs 45 F 


dg cd 


t+iy 


— —e—_ —— 


— _ þ. SRI a — - 


the | 
ans Sa br ; 


Ee nn Y TIT 4 : 


How 10 protrat? any obſervations taken according ES 


| 
+ 


F chenofonen the Meridianline N S, Then looke'in« | 
to the Fie 1d-book for hed obſeryed at your firſt ſtation arO©, / 
and make marks again © degrees by the edge of your Protra- | - 


bo  WUOE ds: | 
= ab (0 
225 


263 UN 1 Dfs h 1 100-y 7 erthuo ot cag ers 20 5 utoboadT- 3 
WY 6: zormd 2.n£Aib >fl3 mats S<325801 Jong bDjT hoes iraob} | 
SOL} £2 >| bis LIT # 75 hs ($2 bo2200g (KA BO V. "Lo 123 one. 
| "fad 355; ; 3/9 ab 


CHAP. _ 


b4 + V7 
- \F 8 - 
- 
+* l " 
% # 
”. » « of 
"4 . as L% 
3 * ” 
EF TON 3 GH 5 
” 4 4! l 
= 4 
WU 2 ; 
bf 
3 PF 1TH ” * 1 
C [ : AD ', *' | 
L 


F 15) 
wy, 3, 14 Y (hon 
45 TY+ ny'n b Ai Ti 
* - ?, 
OL! 7 


- 


- NIOSTUOT T2 


- 


if On 70 


19, ADIIC 


+ 


ty Vo 


non OW 


Map . 


= 
+ 9 i =—_ : 4 
#24 Toai91 $2.4 *$.11:1ct | $Hi*; 
* T4 L 
* Py 
* 


pitſta 


HOW 


4 
: 


# 4- J 
- 


1 0541] 
$ ix \ 
S.27 _ ; : : 
al ' 
9 'f ty ; ? FF | 
ed . - | 4 


will bt 
paw rag bo the wood 


Lan 610 gothour them 


them, avid inning 


| 
p 
1 - 
| 
1 
i 
| ; 
| 
| 
M-.-4 þ” 


By —.u duc. 
_— 


Suppoſe the ag ns figure A B C D E FG to be a hr zl 
Wood or other Champion plain, whoſe Plor you deſire to t 
upon your Pliin Table. 

r ſights to 


Plac Inſtrument ar the angle y 
Y 4r B, and b earth angle A pe cieg ce upon y | «+, 


the next. an 

Table; ast line A B, thien meaſure by the hedge fide "x. the 

angle ArotheangleB, which ſuppoſe-rz Chains 5 Links, then from 

| Links; and ſer that diſtance vpon 7] 
Table from A to B, 


"2+ Remoye your Inſtruinenr from A, and fet up indie 
itlaſt ſtood, - _ your Inſtrument at the ſecend a leatB, || 
'-then Tayi the line A B, turnthe wholeT 

abgorelts Ro hthe Lek le hes. you ſee the mark which you ſer Þ| 
| parA, there Ex ce Times then laying the Index {{ |. 
pon the point.B,direR your fights corhethird lobe and draw \|| : 
he Fe live BC upon your T *rhen'* meaſuring the diſtanceBC} 
4 Chains 45 Links, take that. diſtance: from yourScaleand ſer it þ i 
upon your Table from B &9-C.* 


your Scale rake 12 Chaing 5 Li 


'foom thereof, and place your 


rument : ho hon lay 


C woD 
from C toD 

4 Rewoye 
it laſt god) _ _ 
whole ou Roger 
way at Q, and there _ che 


x 


rINT 


» : 


your ers 


3- Removeyour Inſtrumein from B , and fy a mark inthe | 
Inftrument ar C, 
goa _ B, ,and wrnthe _ momgpe yp till t 
| k-fights you c our mark ſet up at 
age Ne Index —— 
draw = ke Table the line 
85 Links, and ſer that diftanceupan yoer Table | 


nk nyo wqpte$- Glacngs nm wher | 


laying the Hridex | 
brough | * 

and there faſten the | 
t C,diretthe 
D, "HI" ure 


IL II 


m hlneD B, th 


9A KO M2 


harigs 


bes | 


Chas + Links| L, 


' o 
wn Talk wort y 


| E,and dire the fightstoF, ad dr 
che diſtance EF 7 | RG. 


| laſt Pang 14" 


A. NEED aſkat'| 
Rey fa Ares t 


ble EG £29 y ; 


hog 6 
En 


| «1 Roach lay che Si 


Ie emma ane 


—_— _ n = 


— 


: 
» . . 
EE LXX 4 [IEEE 


GUE 3A | 3113 BAN # 
Lori bot (125 21gn d; Woody 2 uny 2zrivr} . 


Toy Ul; (9 Fd 2a | airge 


. Py 
arion; an 


with 
0 £7 oY 


| 


— i a ; - —— a 


i —.. 
— — 
L—_ ow 


The we of ogra) Lib 
% . TIS 7 LY. 

.- 4 - +: 

' #4 = v- 

, LCC _ -” . "== . 


— > ——_ — —— 


CHAP. XXX11. 


by the Theodolite. 


a@ Lace your Inſtrument at theangle A, and lay the Index 
on the diameter thereof, _— the whole Inſtrument 
| WEAR. abour till chrough che fights you cſpic the ſecond anj 
| © ar B, then ic there, turn the Index abour 
through the fights you ſcerheangle ar G, the Index cutting 1 30 dps 
grees 0O minutes , Goal is the quanti 
theline A B 3 Chains 5 Links, which you muſt note 


down in your Field- books formerly. 

2. Remove your Inſtrument to B, ha Index on chedil 
(mere, and turn it about cill chrough he gh you ſee _—_— | 
' ar C, and there faſten ir, thea turn the Index backwatd 
hrough the ſights you ſee che angleat A, the 
Ind _ 30 minutes , the quantity of th& angle 

B 
muſt notein your Book as 
\ Jo pon nd Inſtrument to C, and lay thi 
diaroerer-rherevf, curning the Inſtrument abour ti 


lighrs ſce the fourth angle at D, and there fixing 


ei _ Se act Mi 1 955; : Hr 9 


NYE NG 
+ | toy e 


o0a L0Þ T Keane) _ 3%, 
go. 2"! (he oſt bo es” a7 Rs 
reve: tru mg HTO IRrE INN th -— 
4 Ie nee” otmwiderm a. jtvom pr gr > cept? pts 
LES Batt: "IT 


. 2 il ed ndie 
F 3 Take. : * 1 LIOF | 


Fl ler? Ge HOY SUIS 106, ogies Pre c 
#5 et "al 


1.4AHD | v0. 


th 


OO 


How to take the Plot of a Wood, Park, or ak | Fe, 
large Champion plain, by going about the ſame, | 


and making obſervation at every angle ds fy 


F4 "i 
| 


1 : 
of cheangle G A B, apd \ 


W 

Fg 
=— 
- 
. 


roar: bo! 
the line Cconaiing 4 Chains 45 Lips, oy |. 


775 RY} 


= 
l © © , 
% "gs * * þ< 
®. -—. ” 


"4. ITY 


, #: 


2273 £351NIT IC 
3 W0 : INRTL DO! 13 J6 3 F 


| "tay Plac Se 6 9.05 Ec 314 hy e VG 


ti dguon1 ; 
_ ll chanwoly & 
s 

35 91 ue 429 7777 4 £7 "att net 5 57 bug 

- Sr: 
; 2 Ke: 
bg weve 

6) nofty 
Fa#5h12014 

o7 alt 
| W7wrriten: 
EFT (Er 
| 5 ot 1560 18 LETTERS 
: | 247 IO UG TEAS GEnTk S-Þ wa, £2 F CNT Ea wand i 
4's Hf y wah 1 £2: ad bns nm —_ | * 32 tt 2 nic 
A 1 a30h3 Ot #97 > @£} KT | " Frags Work 'CHAP. 
I 24 NE SE PEI ID 205 = RAW, SLA nn 


011-33 a4 aac 


V * 


—— ta 4. Alli 


- __— C_ 


- 


CHAP. ,XXXIII. 


dingl 


GA. Then place the center of you 
the point A, and (becauſe the angle at your 


A Gliedi 
ProtraQor (which is at 00 
page $1) with the letter E,) make a-mark , and _ 
theline A B, ſerting 12 Chains 5 Links (the length 


ing a mark at the beginning or 00 degrees 
i draws the line GD, naing f hains $4 


3 


GwWwH 212 yil DIG uv 3s mm 2442 99%; 


] it deny wabeline D-! 
Do:Bi:1 26 is 5:4. 
 '"Indbls eaikiler 


Bog” —_ OT GC ———_— m_— __ —— J_—_—_— — 


_ 


| Gere 143 degrees 30 minures es) make Livyos 
3 degrees 30 and throug 


line from G wo-F, 


obler 


vation at A, was 130 degrees 00 minutes) turn it abour till cheline | -- 
= rage rees, and then at the beginning of the]\ 
noted (in the thereof | \ 


l 
ST 
Py 
F \ 


h it draw 
the ſame 


. , 4 : 
on 
* 
= bo of - # 
— LAS. Tao 
| \\ 1 
, o 2 
= - - F . 

th nr + --——- -— == ——__— PO O—— oo —— _ Y ” 


How to protrat or lay down any obſervations taken | 1 
ke tothe doFrine of LG "3 


cog bps pour £006 will extend » _ os | 
upot W Ve ) 
A deſeribed draw :line at palin as thetlng 


- 


$A 


you 


fade che plot. of your field to cloſear 


ws with the reſt of clad 


PIR 
IIA 


De 


of 


"opens, 


Eq —_——— . _— 


*-oFbraſe rafijewerals\ | 


- a—ne 


130 00 
220 30 
137 30 
120 30 


of a Field truly in going ro 
KA the { beodolite 


Field book as is done in the latter end of Chap, 32, 
colle the quantity of all the angles found at your ſe. 
| S ycrall obſervations into one ſum , and m 

degrees by a number leſſeby rwo then the number of inthe 
field, andifthe produ ofthis multiplicationbe equall to the eorall 

ſumme of your angles,then is your work true, otherwiſe nor. 


EXAMPLE, | 


deg. min, 


4 wi.d 3.09q | 

- 1602" by. » on 
«* 5 wal ear yrs +4 x 
work is exaly.perfarmed..... 


- 
Lf 

Cc «þ «44> 6 > to Pa v/7 : tn wee, 

* ” - - - © n ” — F$© 4% J 

- 
, g © &.%Y 4 tn? 0D T1175 89 ”- . , :  : " 4 F 4 . | ) | 417 » 
[4 £ . E = _ - | a4 "_ " o , FS 25 
$ L L ; <=, 
- LE. 
. g "Y - 
— . \# © 


; 2 y/ . = — * 
Fob 09. otls te Daya ite rote 


3 ©} vi2h HOY :CHA 


- 
(| ad ©» Te 1; + [1 
fox rhe Other, 
- 1 wy , 2 - 


AY a3. 1 (441 ww of 
#9 x * +» = 


y 180 


[_—_— & w . y 
$40 | 
, F bd - "'F? * s 
% . j : . ; 
* n fs © - ..” . £ 
; e 4 oe v1 2 AR a & . 
3 
< | © 
. Y a7 i. S 
* 4 - : : 
-% o - 


w a * * . - "RN. 
- _ 


| 
a 
ET: 


| , - 
. »t > 
. - ® 
: & © EE 
. .F* : 
al The Lt 2 , 
'F. * T 
\ Fr ” 
T7 5 : 


CY " / ; " | 
x +. "CE 4,y+ AN L . C > I 
| 0 A # : . | 
, EC 
$ s + \ 


” \ G b, + Af 
= 4 p) © —k Ft, | f . ®.. 4 " 
A . = *, (4 - 
' vi « . 1 Y > 
: os # i . Y | : 
7% 
; [1 
; degrees 
- | 
. = 
ce Re _ oy . ; ; " v 
. 
7. wot | 


| Needle curciag g8degrees 30 minutes, 
7 Chains 52 Links. 


- —o»*r 
4 
I—_ + _— * - bo. 1 -- _ 


_— 


”—_— _— 


a talks. i. 4 


the... oh Yi dt. ac. 3. Aa 


232 


© Theſe of furr, Uibiuvy 


8. Place ya Inſtrument at H, and dire the fights to K LF 
Needle cutting 71 degrees, and the line'H K containing 7 Cle] 6 
8 Links. gs | | 
F Reo Place the Inſtrument at K; and dire the fighes:0 A gbece ph 
begin cho ertecaping 167 161 = 110g zominures, ne, and line | _ 
k A containing 8 Chains 22 TH 
Having gon round the heldinchis manner, nd colleSd th de. of 
jeescur and thelines meaſuredin the ſeverall columnsof your Field }- 
book ache to former direQions, you ſhall finde to ſtand | 
| as followeth , dons you may prove and draw 9% x. abt by 
Field as inthe next Chapter. | 


Degrees, Minutes, Chains, Links, 


Fr; 


, 


K;-- 


| I91 00 I 
279 00 
216 _.Z0 
325 00 
T2 30 


343 30 
98. 30. , 
_— hs 

| | WR aku 


-EOHNgO»> 
EN Wo au ao 


7 rs : in 


Fo G1 prays 09et.bn 


ok 29? rTOR $2125 £r 
I = -\pihi 1 eau he 
$51 & 042)0%0) oro Boatb Es 125 $1504 61 wi 9:44 8": 
=1Y 109 x8 4 $1! {20bat. 29iraimn GT * vg BL 7 xn 

c - 


i T1! LY A 


= $ Fa 


bk "1 , 
Ho 2x3 tr BE bi OB oa v1? 
- :G & 7 t + 3. #44 6d + ** 4 e&) w* P75" 207 $p/ "x wx; I” + && 
: *14#\) v8 - 2 4 "x m_ » A , Pa "& 
#) Aa OE 4s % & +44% "719 $. 3-1 « 4 4 N ©, _— 5% L TR Tilie 5 4 
| Aw 3 
: «2X44. | A. AS . : 
EIESS. * 
- - __ _- LOSS GB i v ba - - —_— 


+2 ay a>. ao —_ Ar——G—- 0 —_ 7 + - F - - I ERROR I - — 


Lib1V.. 


"Hoy vn 


307 
{ 4; D991 $113 


Iv 


[ { #299 0.009» yeAE 


"'CSHncas 


1: "ihe , 
053 9111 =—_—_ zf 
Curr 


11 vil A991 


daShooconecee EGS SSnLnS 


£4216 £17 J* 
ER k 29-30%. d 


| py ITY 


aint FS 
Er 


ww 4A 


FLY £4 
TIS 3 3 


2% 


: - 4:57 


+ £ ne; if 


- 
TE 


"aft 1 


© 
d < 


164329 evil grid rating ws 
1 loudly UGH 0 21 


0.46 4%, 5h , = 4 
4 SB det on, 


L 8] $it 


== 
III TILT ET LEES 


SHIITT 5 1717 
I S # 


- 
o 


omen dearnt one. _—_ 


ELF 
— bd 


FSYS. 'eÞ , 
o>E2505 &Þ X od EET. DD SE EEIETTY”. 
- x , (RN 
"4 W207 3.6115 
Tow. ro 


end Innes Anda +: «A $-v& 


# 4 


-Y] 75 Argo xl A013 IITRN: 


wy 


eaOS15;29 T4 0114 14 v J:, 
Cs EN 8 2 I OROTTY eabas a cnccs 


= _O- 


wo poTaophennogocogecr 


CEQ Ti 


1c [3405 » . &. "4 3 7 +. 


SOT Hutt ed. S «+ as 


nan [Lazar 
PAWS» 6n TALLLT 


$a! 
4 »)'3 þ iy ng © @sSS 


6 245m || 


_—_ TELE 


VITE10D 4 
: 


_ . _; 4 PUR Os 


- i 


br 
I PT 
4 £16 2 


"7 137 


+ © MII | 


< Vale » _ennee 


| $6 gbb lo Lange ; WSU ALT NG CIP $8 13655 ent: 

citing , fv N 4 1 he IOOC 

| "kb Via 3 : "IT . OE Ka oortort- ob aooccc Lg 
Re |. jag. 


F | {. - 
P # T's ':3 Yrs 


UUY! TOWN! 


. 
3 14 


$. 


YAST 5! 
z w 
- 


Fry Soba 44 657, 


| , »liz it. £4 el - 44 T l 
io je P & ; oupunyer nexſdaparbbe as; 4" m4, LLC LEED 
— _ P - py» : 
+ N . TIE " jy 3771 BF: 1 38 mt o33844 343 \ Hs: 1525; ) | Ss 
- TT ET YE TE . - "  LLIETEED TTL Y, 3 ICT YT SY” Ss v 
Pre MORMON ICP! pink boers Sine SATUL,CHES 5 


CS © 55544%- 8 


wad ati bor Trot LON a= | 


31 197 Py $6 


BT 6H 


—_——_— 


C43 


Fa AEXYL 


git 5: 1. "1% 
p{420t 2y0ime/l 
wE 119.36 _ 


—— 


x > 52> wt "K nl 
4 p_ £ 


. 7 + » Us - = . "i 


] o your Procracor, laying the Metidinn arab 


. .| Meridian line drawn upon you fr i i he 
annexed. Then NE Ep 
cutat A, which were 191 degrees, es wes | 


ng fe theme tying to one of the 


_— ſeveral bln] 
| h oo _— 
— Toure he! Sd pryoangdy -2. : w_—_ === 


morethen 180, you muſt therefore 
Gommrnk and holding 


ns >; ongh wh 
Ay Ao ; Ar 6 be egy with ths |. 


meridian line as 7 ne to one of the pricked M ans drawn | 


upon the paper, and ſeeing the degrees cur at B were rethen 18g I 
_ AT Stor the ov ques muſt lie dow , andſo | ; 
Holding ir, make a mark againſt 279 degrees, and. kb. draw | 


i 


point..C, the Me- | 
Meridians | 


thelineB C pontoon prmatnll þ Links. 
3 Placetbe cemer of the Procrator on the 


drawn Qnthe pa cutby che Needleat your third | 
are wc ang 1 bs arearls, 


_ '216degrees 30 minutes, | 
therefore muſthe Semicircle li wats pre] pf 
againſt 216 ominures, through dray the line z co | 


7 Chains 83 
cning7 Ch ha emmates Progetie apen. che pokr-D, the de- | 
— bs the Needle at that angle being 325, wth, Lone f 
e136, ly the Semicircle of rhe ProtraQor raQor downwards, 'and | 
corn Bo ky 


== degrees make a mark with your proeraQi 
EIT Ge Geler D'S, ing ic rocon- 


—_ Chanp8lake, = the Meridian line there- | 
of upon (or parallel ro)one of the ied ians drawn nie the ; 
__ _"_ ra rods hoe Needle ac this angle wet, | 


- 
-. 


mg 9 


F —— 


b—————— 


| TV | 
| ; f 


Inflruments " in Surveying, 


GEE SSaSSS#sS «- - CO 
. & ; $3 8 ; * Ys 


- . _ _ 
1: 3440119 K j, 
\ 


ba oghgt- <4 4 apt o—oS—=asccy 


4 203 $3614 
bg 


TT T<S 


ſ | AL I» 4 { ». 
ou-proteact all 


”% 
* 7 w 


the' degrees youare to pro- 


. : 
/ ”,* o S*1% 
4% + ( - 


\@do,) andif 
G Hand K are) to lay the Semi- 
or from;youz and be above 
\; D-are) to lay the Sem 
inche 5 933 7141910! ©) 7 109 $4 : 


m—_—4 


| 


q 


Wood , ot otber large Cham n plain, by the 
[ abx _— Ne ether with the degrevs 
on the fr of the 1 le, moſt comalingy 


pode hae the 7: of the Perador. > 


EXE Hcuſc of the Plain Table \Theodalice and Circum- 
| ferentor, hath been ſufficiently raughr 
ding Cha jw, andtheir agreement in all kinde of 
intimated, ſo that you ma 
been hitherto delivered,that 
kinde of works one Inſtrument is nan whos 


cher, and for larg e and ſpacious buſineſſes, the Circumferentor isrhe 


beſt (the epber 


has pr 


orvertue 


it, viz. that the degrees 
I 


» raiſes full 


what ha 


nnd, and no impediment neere to hidder 


the greater errour in 


SIT 


| rhecenter nn, 


any 
the 
rrivance i 


EM a we city th Index, and. 
larger, the uſewhereo! 4 wo þ 
dom rnbwrrebin a Doan yen od 


votk er 


—— 


Es 


th 


k) rhere 


Forreſt, coo, 


in theprece- 


ou 


_ this objcRion to be 


Card are (tor the molt | 


eſtimarcd , and fo may occa- 


For the faſving of this grand | 
inconvenience, Maſter R&hbborn hatch a contrivance in his Book of | 
Inſtrument which he calleth a PeraQtor , which is; 
Theodalite, only the Box and Needle is foficted to. 
that when the Inſtrument is fixed in 
whatſoever, the Index may be turnedabour, and yet. 
ahd Needle remain immovyeable, Lovy ws rok dyrye=s 
is, chat whereas in che Circumferencor 


eedle = 


The we of ſeveral» Libal 
CHAP. XX XV 11. | 


How to take the Plot of any P 


— WW Load 
hr. ib "mia. Abdine. 
— 


— 


neth the IM 
_—_ the PeraQor it xr tor, | - 
whereas inthe uſe ofthePeraor, you alwayes let the needle hang 


over | 


i 


_—_—— 
Re 


3 ; gs _—_ VT, 
| = DE 'b 'be * FT ” rv " 


Ne by pop. the 


Z G 1 44" Þ 


| Po GT 


t,and turn the 


mY 


pe 
4 


the ſecond 
ONES nie 


' Y 5h 


HEE 
:raftor, hy 


iP FR T4. +% in 1g py TY br 4vy 


ep. A 


0? &: 3+ a a1 


d.1-:1 


Tat rd 124þ . dy 2 
rein ke d2h j, turn th Ca! 12.0% the Card, 


[0 


bl 


| 


” 
. 


M4 —— 


; oe At ans I ot Ad. td SE Botoiatded ad; as... 


þ 


x7 Im 


the ho 218 degrees, _ theTndex (ar VE lamerime) 
the Table will cut 218 degrees 10 minutes, which muſt be nowed 


down in your Ficld book as hatch been ſeverall rimes ES F; 


and meaſurethe diſtance A B, 9 Chains 65 Links, which you 
note down in your Field-book alſo. 


By this you may ſee the convenience of counting. the degrees | 

" c by. the Index rather then by the Needle, as here 
10 minutes are loſt in eſtimation, which the Index 
more preciſcly, nay ſomrimes you may poiſibly miſſc halfe 


or a whole degree by the Needle, 


2+ Place your Inſtrument at B, laying the Index on the diame- 
ter thereof, and turn the Inſtrument abour till the Needle hangover 
the Meridian line in the Card, then fixing the Inſtrument there, turn 
the Indexand ſights to C, fo ſhall both the Needlein the Box, and 
the Index onthe frame of the Tablecut 2 98 degrees 30 minutes, and. 


/ 


meaſuring the diſtance B C, you ſhall finde it to contain 9 Chains | 
48 Links, thedegrees and minutes, and che lengrhof the line mea- | 


ſu 


' On the diamerer thereof, then urn, the Inſtrument abour 
N over the Meridian line, then fixing ir there, turnche Tn- | 


pong che fights + ts, cot fourth angle ar D, 


, muſt be nored down in your Field-book as before. 


3. Place your Inſtrumene at C, and lay the Index and fights = | 
ill 


, maſtbe fer down in Jour Field- — 
Your1 


 # 


0229 FLEE "I 


Fol p , 
YxeU3+ Hoa" gb 


N 100." ith 45 : | . 1} % 
" (4 og of die LLN 
* Og Jo EE oy / ito 
' x 


© Fonds ore els, bd 


: - 0 ' 
"Pf 10377 ' : 
WH 0 .ds a4. 


e © 7 
410+ 1538 þ- TOLIKEDRILC ['>0 , ' 1 | 
: , d 1 / . ” J * + 4 
6 _ - fit at # 44: +7 « EO $1: STTÞ » $379; 07, 2633 3&4 


71 | 


-—- 


you ſee | 


J 


cedle and IcJex- cut 15 
be pune vows Lear L Chas | 


; : ? 
- . i 
Ss X , 


———_— . 
_” 


Y 


F 
# 


\ 


SEU WITT OT AT” 


190i 
*(; 4 
*.4) 

wt! 
-\ 

"I 4 $ > 4 ny 


* 
Rn: 
83 r 


. 
. Tate” | 
L OP, I WT ITY PENIS WO IE — —_——— $a % 
- = 
d , © 
: N © as ” -4 » . 
- . 
Oo 
_ 
% . _ 
as . g* . « 
CY — A warnes ——_—— Sat et "WEI" a a ett g " 
- . 


WW III 
. | 


«<® % 


[1 Liga t 


_ tat \\ «< A2 | 


A 
* - "9 
"” ad 5 » with 4 ity 77 | . *£ 
bi: aoind 1 LY, OP: 
&\ entibinoM 4 pat 4 $49 1 i4 Ke 
Pda 59 LOGS ASIIRS.. ) - 
i WIT | | 


= © £ . = \ F 
4 1059:153 3 91335 'Y % L # & 4 - Latit.. 


# 


k.5 


44k : 
. k C ” . — aan 66 _ WP py s 1 ©" 

s [ES Ls F ft * =P v4 Y- *f} INC ,N $7 

: " ; 
/ kd & 3 oO 
PROS Þ | & 1. 6. 38 333738 
= - 

c ” my © " a *- ys _ _ N " . 
UDOLNMY 4737 i 3» Ci: {3+ 11 S . £92101 1 * 


 & C12 


— 


- # 
—— —— - _— C 


* 
C2” 
, 


How topr 
as 29/4 


4 with 
36 C 


parallel eo, 


the 


and 


K Chains 65 Links, 
ed 


any point at p 
| book befote you, p lace thec 
the point &, Þ the Scale thereof/h 
one of the meridians ruled on your | 
cut at A were aboyc 180 
minures, therefore lay the Semicircle of the P 
10 minutes of your Pr 
through which mar dc yin A drone ne A B 


r,and u 


| Fg "L108 HIOF FE 


* FO 
« 123491 40 4 yoo 


*S | LA'# 


oZ *y *% 
3 


| dou 


909 a9 


Jaan? . 


5119 ds 58 


- 

» 

_ 

"£- " 
of 2? 


ge "y 
EY 


allel RO 
ure, as " 


ar? ay ob mes arinthely 


= 


ip . h 


degrees, vis, 


' 


i 2807 bIRBgiios zndd 2ntvull 


aegis I 


yz 


moy $5512: 11 
KITS i”, aodl fat don 1192834 


WE 120 34 1! Ay 73 37 


4:13 Ly 12 b2%! {21 21 FETES 


161 mitly; 02 


» N01 y15! do 
at remade 07231 202 


wy. 1 bm, to: 


TRI 4 ; 


AL12% 


"1 = os a 


2, Remove 


(2 4 1h 


D 


i 3s 
, | 

a = 27 ” 
. 
218 I0' 
: «4 . 

4 g ” 

= , ” 
. 


PC IE ; . m . 
—— — —_— . 


ki 
{] 


| 
> © 


oO be - 


"—— — WI 


- 


—_—— 
. 
- 
= 


rum I EO. OT P'Y 


Of 


C31 i 


.Gi c 5 
langle, nes Ss 


_s 


ret 


y 1 
; Þ 4 $8 WV, 113! 16 K v &% 


; aL NED 


$45 &#- ; 
4 wereb af aL 
TY TT Uno 


Lab. IV. 


Inmate Swrodg, 


—_" 


Now if pon 


Or again: If whole ie 
(che whole lengrh of the ent be ns 
Int ewherees 5.09þ Load any. of 0 El 2 
»* 3 29 £4101 03 (HPO p55 
; Of tbe Trapezia T ati brg OM bo 10 | 


ar pe ning fr 


. 
= 
catans L 


210 20 , olds" pict4}. | 
EX A yy 7's By! ih jb zatmo! 3H 10 vis "Y 
Hav ciaa Gs ces Des ſoreduced the T - mprancs es 
Triangles, and let fall che perpendiculars A Eand 


or B D, which is the cotamon baſe ro both the Trang ouny 


uriply 2 ER] | 


| 


M &+ Pe 
:ſpr& gc. Baſ For i. 


tichbanghanbs Je £1 oY £2 


y, bY 
by SEK whole 


9 


* 9m 


tc. 


44 3 | 
\ Gd Fs Sin ent 286 non ook 4 it Eo 


T be uſe of ſeveral 


You may thu 
of the Baſe, and 


— 


—_ << — 


ADS. " 
F - gs = 6 . FE | @«< 48S! 4 v =T 
> : » M 
. 1 _ Ii 47 . o | 
.. $ 
- 
- ” © > 


EXAMPLE. 
perpendiculars 118 and 103 being added together the 
ſummeof them is 220, the halfe whereof is 110, this number ing | 
multiplyed by 3o00(rhe whole lengrh of the common 
33000 thecontenc of the whole Trapezia; 
i 4g. 
the ſum of the pexpendiculars 
that produQt will þc\the contenc of the Tra- 


Of irregular Fignres, bow torednce them into 

». Triangles or-Trapezias, and to caft_ 
wp the content #hereof. © 

Ee AB CDEPGH hethegureof a Field drawn upon your | 


rap c, or otherwiſe proca@eGupon paper, according to 


F. 


baſe) gi 


by the length 


41 


er * Bn | 
£1.16 4 A my £17 © 
C5 2a (bet: a oh '2 | 

- * a < 4 ng 'N A 1191 nl C 
Oo 2 PT ES ANG Wen 

7 OÞ hon em cn 04; PRE 

l ! A 4 *14 Ly = .. is 

_ " FISIOb CY IT 70 T0231 


TEES i SA rent 4 4 — _— 


—_ 


E ES + 


L3b.LV. 


— Tnfirumnts _ ny _ 


—— 


a 


—_ number 
 by.14,the quotient 


| Theſeſix Triangles being meaſured Ode , 9 
former direQions, and the concears of ther... all aided 
one ſumme, will ſhew the area or conteng of the whole field, As 


Suppoſethe Triangle 


Theſe fix numbers being added t 
that is the arca or content of the who 


( Dez Foe 0m erin GO k, you nee: not to finde the area 


« KT Sb yds ho 


BCD 
ADB 


ADE 3 


AEF ſhould contain cat Perches. 
AFH 65 
FGH | | 


chis mcans_you nceds bur to Lade the area or content 


by three Trapezias, which will b of che Arith- 
— work , for if youmeaſi arg {ew po; wh! wo 


bach been raught i in thi Chapser, you Pal fode 


wb: 
A 


evenlly , 


. The [The Train 


ADLZR ws 
ADE 


J —__ Lo 


- PE NAIOES —=——_ 


Of the Cinde. -: 


F STETS of the circam- © © BY 


diver, 2s 7:9. Circlets ro its 
diamerer, 2s 9. 23. | 


\levihe., 
: 28, which 


Hoe CeARL ABCI 
nas 


616, andrhatiatheareaof 


B — 


a” a 


— 


Joo. a ae gin 
dby 11 giveth 8624, 
EM 


ro the 


2 ” 
? £, 


- 


* pore make 613 perches, 2nd 


of every Triangle, but of every Trapezia,/as A. before raught, for 
val is 35 well divided into T, Trigagles , namely 
Trapezias AB CD, AD FGH, E 


of 
as 


x 
& 


—_— 


246 


of x 


- The uſe: of ſeveral Lib. LV; 


| 


# 
_— 


"I 


—n—_—_—_—_ 


| The Circumference of a Circle being given, to 


finde the Diameter. | | 
UWlciply che Circumference by 7, and divide the ptodu@t 
CE Condens ſhall berhe leageh of rhe Niamcter, 7 
| EXAMPLE. | 


Lic upclaienceet he CHEE BG be $8, this mulci- . 
| 7, giveth 616, which being divided by 52, giveth 28 
Poke Danarcer DB, ET | 


"=" 


_—_w—_— 
—_— 
_—_— 


| | CHAP. XL | 

Of the manner of caſting up the content o zece 
4 Lond in þ-kou Rooks and arts rol 
Rarhborns Chain, © ©. 


Landby Maſter Rathberas Chair, 


call every Pole þ 


| Call a Second. ' | 


any other ,becanſeir giveth the conrent of any Su 


cherewith in'ics n yinPc 
of Pcrehes, ſo rhat when any Supe 5 caſt 'ip andbrought co 
 Perches, it may caſily be reduced into Roods and Actes. *Now (for 


their ſakes rhac affe@ this Chain)I will ſhew the uſe thereof, and at- | 


 terwards of Maſter GentersChain, 
choice, and uſe that which liketh hi 


every man co take his 


q *74 3 # : - 


N the 5. Chapter of the 2 Book, you have a deſcription | 
| Glyles in grant PIE Aave iculadly of } | 
| Fe Maſter Guwers, Inthe 4 of |. 
or Perchtnereof (which is divided inco 100 Links) a Unite, and eve- |: 
ry ten of thoſe Links you call a Prime, andeveary fingle Link you |- 
| 


Now becaufethere tre-divers that fancie this Chiin'rarkies then |: 


CO CC” I—_ — 


o = tt w—_— . _— 


| WOE 1 . 
FIPt SY Hf 


vt ey Jt 


DET Me, 
this one Rule forall, 


$&©, CLIAT IS 
AE SE T1 TY 


by 


Ms $77; - Ia ; 


28 $e> rake Pry Ig 5 NEE 

ke mah Lode a q wh X 
. ir Hs 9 14 my | 

OMe v #46 Ye" Tm” | 
No Jap#y 4 ES (5k 
13% pls. Fey PL T5 v0 


W Coy hems by 3, being 


wat 7 kali vi Tr Jeon oe: - & 
' HS, 2233 % 


7 


, ; , : 5 2 | 
| " 
. . - — =” ; 
Canar & | 

a ; 

| - | 
| | 
o » —— if 

— - 9% TR CCR or 4 ——— a. A. — _- pm ; 
_ : - | F 
> 

2 

F 


Wh. 


'The uſeof ſo =" an 


ME: 


I EEE he mhaly gl Ia Acres 1 


ogg © ris A invo Pas be, - 


YINIL {<7 


wy _'% Rt, Tt: 
! T7. 9111008 F? 
| he, Ft 10H 950i 
YT: 31 
by a 1112391 a 


>, firing ht of Vt 
BL&1s $44 444 


CHAP. 


IT ESLEE TE. FT 


nl21 " 16; 17 4% 
CHA P. LL. £ _ f1 Bo. 5 X | A, 


YT 3 as : * J 4+ ' 
of . 
v* + © 
# — > 0... 
- 
i apo fore '' . o bu 
: 
Fm bra 


< 1 AA. | wo Þ ) E735 | 
COT ns ty e214 EX. A IEP IL (Ba 96 3 00H) 107 gi: | 


% 


, . 

F ” ”F we - © + \% , - 
aw - ao Gi SITE **1 & : ” 4 A ' 
4 + p . © 
0,201 VG 20h CHA Pi: X:L11, IT 
* = * 6 ; b- \ " 
| "a . "F4 v 4% bt {3 7 Sq BY: 

= . «| / "i , < : 


LT 
, q | 
” 
i # } |S - 3 4< 
.” "7 
V - - 1h 
SOTELISGMCE ES ITE & ; ov 
> 
+4 
G dj t "+ 
\#%.. ”.1 Z 'T [1 
i Do, oO 
na Nat Deng 


# 


_ 


SA 


0 0000000000000000=nuuvww dt} 


bd o 
2 PIES 
” w 
"> 


- m_ > 4. 
w _ , 
= © z®* . ” 


1 


of partition 7, whith is 7 ——_ 
wetinleinetr be x5 5292s FT ES 
ſand parts of an Acre, ow m wh 

iT | ſhew, far, if yay Jooke 


gupb opp rmag vs 


TEE 


fans. be (0 | 

OE nent endwke 6 Acres, 2 Ropds, 00 | 
Bur leſt you ESD chis Table when any po haven 

thereof, you ve it your [oſtry- 

ment, or rakee (inſtead DA Table od ogg which I willnow 

ſhew you the uſe of, which performed rage Ore ir LOTS RG AE 


eaſil then the Table ,abd enicacly be ed | 
Index of you Table,th did Bo and hot hmnicer 
nown to the 

wary mow : hereof 
hero __ theSca cbr S{IpE 


IF, 20, &Cc.to 


allytfom fie 


We wil inflanceia che ſecond exam 


PEE EE 

five laſt Tt of ere; 
poker py ar wan ran b 7 Ack 

of ow 


g Fa the Scale of re Percher pak 
above fea perch. on 


— 


| 


i 


W=: : = 
pate 


C You rnaſt confider tha ou gy ont 
- oneRoodor 40 Perches, as by the Scale « ſelte, | 
and alſo by the Table, then is 50000 equall to 2 Roods, and | 
75000 equall ro 3 Roods; cherefore, if your number re- | 
'  maining excced 25000, and be under 50000, you may con- | 
clude-x Rood and odde perches to be contained therein, It 

ic exceed 50000, and be under 75000 , you 'may conclude 
RY If above 
7er -— {84 ude FRE odde ep | 


Now in this example, the number remaining is 93750, which 
vecauſcirexcenlnt75000, I conclude thereis 3 Roods comained | 
which I ſerto the 5 ſubſtraQ 


rene: 


A. 
gi 


- : 
ww * 


75000liom ge7 


445% 48 


we {ogy 
finde 30 peers mhchaddatoth former tor 
and 30 Perches, which is thearca Kos 

Thai you ſemi headaicys elle the Scale effeR- 
cth your defire, and therefore ler ic begraduared upon the Index of 
your Tablethar ir may alwayes be 1 Sg eter : 


thercof, TheconſtruRion of this R z Scale I received of mY 
TR BEET SF. deccaſtd;' - | 


The uſe. of ſeveral | Lib IV 


x. The length and breadth of a right angled Paral- | 


le 
por tor gli rb 4 yer 


- Foo ; istothe breadth of the Parallelogram in perches, 
þ ele RE ern "BY 


In this 
C Pain 


"_- | | | lel 
| We D; ifchebreadth 
thereof CB- be 


in Perches, 


of of ABto B 50 perch- 
-|- es, the content 
| will be found to 


be 185 goncheer 
; bt bo WORS \- IF SES \n 


— 7 you ex 

ſes from? ro 36: the length, the far choke will reach 
Faek? breadth, to 1820, thearea or content in-perches, which 
you may reduce into Acres is tanghe inthe 41 Chop. 


2. The length and breadth of a Square being 
- Sfevnin Percbes, to Pulte in Acres, 


" As 160, t6 the btcadch i iaperc 

-" Sothelength COT content iq x 
MPa ang erent yr x perches, 

.and the breadth thereof 36*, the content will be found to be 11-7 

Acres 40 parts, which is x Rood 20 perches, for, - 


— x 


| Uyoucxtend the from 3 67 , the fame extent | 
Winner ind : 


: 'As1 did thehanbla I TAS K ROOIVE 
| So he lenge in Chains, yea" oy in Acres, Rd 
ratchet | ng 
bez BOL. 
| 1.) 


fr þ 


'ABC{| 


36; ad meg hone | 


1 


—_— 


b 


Triangle A LB, cer hy th 
If watt nave 17 bs 


ſameextent will reach from 12 Chains 50 
which is 2 SOIL Jo Fe. 


S {Hoving the Baſe py ors 
ip pr op in Perebes, to fnde the comten of 
Acres. | '- 1 
As 320, tothe pgs | | 

NY er Raga $E 
"SointheTriangleL AB, if theling 
ian Ede: 

__ hos 7 Rock a aph of edule Wag 

If you extend the C esfrom 320 to to 36? the perpendicular, 

--" aa m 50 the hofthebals,vo5 Aon | 

\» The Boſe and perpendicxlar of « Triangle being 
 givenin Chains, to flnde the coment in derer, 
No | 

So the Bale,s ma ton. 
he Bae BD Shs 75 Ln 


paiſes From 20 wi 


Lins.c0 5 Acres 68 parts, 


Te" 


"7 
« # b 
. — 
Ks 4 
WL # "bs 
oy - 
No, Q 1! ” 
” + . , : 
o 
+ ET ITS, ; 
. eg -7 5.442445 " 
d ' 


— 


2a HOY an, A v6 AE 2 


| arhe picc 


ator eye if it _ meaſured _ a Chain of 18 
foot to the you wotk according to the proportion here 
delivered , you ſhall finde it tocontain 6 Acres 72 parts : for, 

ITfy hs Compaſſes from 18ro 16; , thar exten ill 
reach from t07.30, and from 7.30 tO oy _ ſo 
would the figure B contain ific were meaſur ed by aperch [8foor 


7. Hevingthe length of the Furlong, to nan 
7 reahsf the re 7H! 


Asthe length of che fur in Perches, ro 160 
Sois1 Acre, tothe breaded in Perces. ; | 


So if the apa of the furlong be 50 perches, the breadthfor one 
Acre will be 3. 20: for, 
If youextend [the Compaſſes from 50, the lengrb of the Furlong 


in perches, the ſame cxtent will reach from x Acre ro 3-20 perches, | 


But if the lengrh of the Favleng be given in Chains, then, | 


hof Chains, is to 10 
oy To ro : 


of 


12 Chains 50 Links, the 
haias $0 Links: for, - 
Chains 50 Links, to 
from 7 Acre 1099 Links which ate re 


oh ley eps ns ee | 


—_d— 


—__—__——_ — 


NIN XLIV. 

one kende of meafure into another, as 
8 10 Cuſtomarie meaſure. 
—þ Spa 


this work = Ge egG NarEn, moenken 
Wh torr will not beamifle 


in fe 5 cel ths Nate 
= 20, > eds oper 28 — 


hs b 1 200k? VU « q't 2185 
: necefſary for a Sarveyor to know kilo nd is 
| | Shades 
Suppolechen, TEE TRAAEY 


EI 
Ing eh 
= 


EEE ot He 2 =_ 


——— 
—_— 


"RI Dp — Ly 21 fools te Ie yo A 


þ3- 4 


—_ 


—_ my 


—— —— 


The uſe of ſeveral LikIv). 


RNs Chains. + 


How rele out ſeverall Furlongs i [4 Conmae-fields 


unto ders T engnss. 


CHAP. x Lv. | 


T8 FR” 2 | 
I. I GARRY . 
<a 
P x % 

* __ W Pq "a - WY _ _—_ FO YL 


apy 

| 
LES 
me may ue 


breadeli'ar 


Fon bw other hs: OE ems 


Fo fmt pcer = 
= == =, 
ſtapeof the 


REIN from w 
Fi ill the Toe nb) you Ny way ( 


eee Book; dbſetverteſ ies Or 
whe NE ————_ 
?4 take the length'thereof bit once for all,” burifir be irregy- 


arathatis in ſomeplaces ſhorter and in others lon ou ns 
- thevoofuat phone pan ge -andlcxprell 


* Book tinder the title of -1ength;,- As for —_ ex-"| 
| SR ths ſererdMreadels, younecd bur'toeroffe overthe'|' 
ny raans breach by Lun ov chetcof, -| 


Deken ALGER 
At cit woul e you to 

| gecier end, then rhem- bor 

rake the? IDEE clear trirexdc, 


« 
\CIFLITEIE 


- oo iro ety noo ep 2 eo Wen— — gm—_—— OO Nm 4 AE too. 
—- 
, 
% OS 
=_— . . 
- = 


> tn ——_ @» 


ancFenrer'| 


occed figrn one Furlong: to another 
whole field , which! when you have'|, 
cheſeyerall leng ths andbreadthsi book, | 


ly thelengrth and breadeh of every! chop | 


rogethetinto'oae ſun ,/ ren || 
eto p* whey 


2i1Irg1 


and ſoſhall you havethe of every pat- |. 
cell by ir ſelfe, which quantir by _ benoted dowije in the three laſt 
columns of your Book as in the following example appears. 


 Mordon Field. 
Motte ris hames * | Length. li Yate 1} HA 
—_— C. | L-\C:} L\YFATR[P. 


we DEE pl Aletiole ? 


= 


Tu 


lg equa inet hag che th 


REWN the mountain ſtandeth 


SE | Et 
NIE. 
f : = 

Tothe fide B C: args 


TY 


on |, 
| 


| Lab. IV. _  Tnfrunents in Sdueying, a7 _. 
CHAP. XLXI. wp) ney 
To finde the borixnid lint of ny bill or monntain. 
you ſhould meet with a hill or; mountain” 6 AB al 


| 


— i. et. _ 


deftirurs bf berter 
C Bu#tthehillor 
on the other 


— 


, 
HT 
” 


helps you way 8 


mountain ſhodld havea' deſcent back 
you muſt then nſe the ſame 
a5 before, andadde all together for rhe horizonrall ne. 


- 
" 


- 


AB C weren hill or mountain, and thatie wei, requi- 
TR I OO 8 


ark 


— — 
__ —— —_— 


i 4 


CHAP. XLVIL + : 2. 


te ee 


Lib. {0  \ Tuflraneatis Satweying. 


Table, accounting thereon the'length of the bypothenuſall 1 
then meaſure round the field — berry ” dee Teas and 
| having the figure thereof ias, 
dS into the Trapezias A Þ BG E, ad he angle EF, 
thet from-che angles ANEG. larsiA K, 

dares + 5 AT, val- 


CH, El, and FM. -Nowins 

leys all over theficid; you'thuſt meaſure with your Chain in the field 
| over hill and dale from Bib D, andto the lik B D ſer the-nkmber 
of Chains and links as you finde them by meaſuring,which will be 


x then the ſtreightline B D meafured on your 
” by helped? 


Scale;then 
your ineratens finde the Rn Hintheline BD, and 


Chain: chen Nnde the ver pendi n 
your Chain atfo, all which lines { wh 
will NE Ca oy We 


—- 
- rn 
oe 4 


4 


The uſe of ſeveral 


———_ 


CHAP. XLVI1L 
How to take the Plot of a whole «M1 annor, or of | 


divers parſels of Land lying together, whether 
Wood-lands or Champits pits , by tbe Plain 
Table. 


Lthough practiſe, in the performance hereof , be berrer 
then many words, and that the rules already delivered 
are of ſufficient exrent to you the work of this Chap. . 
ter, yer (for farther ſatisfaRion in this particular) I will 
herein deliver the moſt ſure and compendious way I can imagine. | | 
Suppoſe therefore that the tlowingnges *f LMNP Q STY 
X G-H and K wetepart of a Mannor, or | parcels of land lying 
rogether , and chat ir were required to rake the ploc thereof upon 
your Plain Table. \..1 


inion) is firſt ro-go round about the | 
ed;and 


plotrhireof, a5 if ipere one entire field (which 
31 con. this 
thereof 


as followerh. | | 
Having made choice of ſome convenient place in the peripheric | 
oroutward part of rhe/Mannor,as at A, placethere your Table,turn- 
ing itabot till che Needle hang over the Meridian line in the Car 
bee: fixir, ptr, as A, am (RAN 1g ag . 
gneany point at » 5 A, unto whi int lay the Index, 
and turn it about till chrough che 1 rn pom up at the 
next anglear L, then by the fide of the Index draw the line A L, 


which eto contain 8. Chains 68 links,'cake. cheſe-8 Chains 
arg Ay IK and pace chat lengeh upon 'yeur Table 


unto M. 


M L, turning 
ſerupmrhes 
Reon we 


_. then meaſi 


unto -N 
4. Place your 


parcter; 


NM, andcurnthe Tabledbourlth 


Jo Remove your Table roM, and lay ; the Tadex upon 


che Table about till 
finde the Necdleto 


roceed truly in work : Fn 
cefomr 4 FH 
ſerup ar thenexr angle at N draw a 


Iufirunicar at N, lay 


as you dei bent 


finde ic to contain 7 Chai Ns a2 links: in tine 


| eabetvee and place the tengrh web's age A M 


the former line was, will reach upon your Table from REA.) L 


5 the line 


Headache hts you a mark 
L, where' ISI AS you pie 


hang direQly over the Meri 


raying c lndcx. 
y the kde 


WW Ih 


— 


The uſe of ſeveral = EAIV| 


——— _—_—— OD  —  —_— RV — — 


id] 


F WF IFIET 
” — 
= 


your Table rhe figure of one large plain; which muſt include all the 

reſt ofthe work, and in thus going abour you ſhall (if you haverruly |. 
wrought all the way) finde you plorto cloſe exadlly in the point A, } 
where you began, bur ifir do nor, go over your work again , for o- } 
therwiſe, all that you do afterwards within theſame will be falſe. 


C Here nore, that it one ſheer of paper will not contain your | 
whole plot, you muſt then ſhitt your paper in this manner: | 
when any line fallerh}off of your Table, draw two lines art | _ 
right angles croſſe your paper , which the equall diviſions | 
onthe trame will help you to do; then lay another clean þ 

\ ſheer of paper upon your Table, and by theſame pualtg di- | 
viſions at the contraryend of the Table,draw two other lines 
at right angles, and upon them note what part of your Plot 
croſſed the ewo other lines before drawn, and at thoſe points | 
begin to go forward with the reſt of your work: and thus } 
may you ſhitr divers papers one after another, if 'need be, | 


- 


Having thus drawn thetrue plot of the outward bounds or mo | 
pheric of the whole Mannor upon your Table, as the figure AL M 
NPQSTY X G Hand K;andexadtlycloſed your plor at A where 
you began , you may proceed new to lay out the' ſeverall Cloſes } * 
therein contained, in this manner, | 


gh 


A, 
2 


y (withour plac 


- 


: 
" [* - 


TablowE. 


= 
W- nf 


and! lc abourrill t ye 
C, then fix. it," and rurnithe Index about upon the point ,1tiÞ 
p 1"; | 0 ou 


rr Sane 


which (if the 


draw the 


© 22 
 # 


1 


”"Y 
. 
3 
#7 


wbleco 


(IH 


T5143 / alt 


the 


Err 


F. 
A - 
” 


be - 


» 
% © 


the 
£0307 


SY 
” . 
* 
= 


” 
$*'4 $$ *7 
- 
: 
-_ = 
? £? WV: 
"A % / F 


: 7 Os ol 


re  pfichig you 


| 
j 7 . «4 
: 2% 


4 o n ionf0 ts ooo Aer o 


Fu L 
"Is 
rus 
Ag b 
wh 
on” 


5 Chains 3 Links, —---—-*-* © 
Thus haye you an exaRt and 
nor, or of ſeycall incloſures, 


been ſomehing large, becauſe I woul 


firſt : burthe ſamething may be 
followerh, wherein (if 
that halfe the work 
with almoſt halferhe 
Havi 
your FT 
the Meridianiline i inthe 
upon the Table, for yourk 
ingene Index to this 
next 

s Links 


poing, rurn ir 


the length &h 
2: Then 


Alſo when you come roche angle 


n exmea 


be abreviated racket 


made choice the angle A to I 


rill the Needle hang dire&ly Over ||” 
og ratls then alligne n - 


RE arthetine ALS cali 
take from your Scale and ſer from / 
alſo e you ove your Table) direRt the fighrsi 
the fide 0 Index draw che ine AB, =1y 


acion, ike Þ O Al 


2. 
Kd ot 


© dep celine E.V:;: bur 
1903 (111121173 3d 1G44 
fore pave: dreveacchs line 


line RD, which (if the et of x che work be true) will. comin [ FR. 


- 
. 


yeomer am dcne MA W py6e placeiog of tbe | 


ago 1.) * F 


331 7.9, Tr: lt 07 
che F,and- have didivn . 


Lon eee LY w| 


* 
«© £ 

4X1 
-% 


- 3- > : 4 - C 
: bot 3 W319 MH F943 . £4 


mp2 AH KY To 


90 wiln 5:42 Pit aug? 


x p a 
z=r: [TITT 1 


| __— 
1000-0551 L 
ff 


ETT9 


PO IE IO WEI _ 
_Lbi the 
F 


_— 


or Pera 


cooked ap. 
a ge, ihr nance nh 


f the 
agg AL We ALUNPOST of the laſt Chapter 
nor. * having 


at the of one of t 
nor, the County in which ir is, and = 


t; 4 Place rr treated ded 


FS 


or des 


x CHAP. XLIX. 
How RE” flot of whole 1 annor, or of dis 
vers ſever vbeeder Woodtau, or Champion 


plains, w- Tio Citonſeenor, 


Y what hath hee hichera' dalivertd ON the 


Prradryone the Theodolire;Circumferthtor and , 

r,y perceive that the working by any 
" Arr} 

== 

ras being 


Phil nx, the' 


A Een 
Then _ your Cloſe rh Gong headof your ; 


| Field-book che Tenants name, the name ofrhe Cloſe , and the tc- þ 


"Re NR PANS.IE We, ) fortheirſt Gate. ic . vid 
| ;" 848 j echough 'Puſloe, Ftce:: ng; al ACaty 


draw a ſi No thoagh your Held Book. and inthe laſt FCotumn 
IEEE which denoccs uno you that youre | 


+ 40 min. diſtance N O being 4 Chains 
ein yout BAR rook a before. ? 
Pls your aftrnenas O, nd dire th hrs to C, w| 


30 minuxes, and the line O C contaimng 
note in your Field- book. _Now 


ch 
| PER 


ed 
Lec oafuco oa CL  z.— ._SE 
" 


-- Þ 
a. 
: U bk. 
” 
ds 


hezeo O thenee- 


_— yu kt. ed | 


| 


6 Chains 43 Links, x 


Now becauſe ar theſe two obſervations went againſt the 
hedge or bounder of Banter plain, 'you mult againſt thera write in 
your Ficld-bok Bawon plain, and becauſe. you xe now to leave the 
hedge or boundert of 3«nton plain, draw a, line quite through 
your Ficld-book, 

6. Place your Inſtrumencat C, and dire the: fights to B, the 
nedlecming 4 54 00 mines and the diſtance CB yr 


es; comp dcolamns of ie Fic nd the __ 
econ our 
Links i = the third adount N24 dang 
emove your Inſtrument ro thelighrsro 
neodlecuning 19 30 minutes, and the diſtance FA being 
degrees and minures muſt be noced in the 
firſt and ſecond Columns of your Field-book, and the Chains and 
Links in the third and fourrh. Now becauſe az theſerwo laſt obſer- 
| vations you went agalhſt the hedge qr ,bounghr, Of. Jay His 
muſt them write A \ Fred, and 
now finiſhed your 4h VERT ona 
| your Book for 
Ten Wi Yarpe 
which ler ack 
=2 ER 
come rc 
| Cloſc at what 
where you 


ok brag 


—_ 


268 


The wſe of ſeveral 


——— 


—— 


is. 


| 


ſeeing you are Þeſt ro begia al C, looke in your Ficld-book (on the 


work of the laſt Cloſ&) what degrets and minutes the needle curar 
C which wete 54 degrees; and 8 Chains 5 Links, therefore againſt 
thar number make this © or thelike mark, and write the Title for 


your ſecond Cloſe thus. 
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their arion ſaves, and note pers 4be num- { 
ber of Feet,. Inches, and parts NA rs looked | 
chrongh the ſighes of your Wee 

a this manner you muſt ao bad. ro the. 
pry unto which you w have the ; andif there | 

neverſo nh oowoud fort meg than, obſerve 
this manner of work Pere, ſo NS of your 
two Aſhſtanrs _ water 
may be conveyed from m_— Spring comm to the wroget: lace or not. 

the eg and 


uſt ob- 
'z, that 
> ſtarion, RE the | 
ell : and your ſecond «ſri- 


E bane note, that jn'y tart nm > mtr do nd 
Sg nnnng 


wow firſt aſ:5ftant muſt ar 
| Spring head and your 


1 ruſt alwayes Ragaorons yaw?Htany- 
| ow fees mare onto ee oats No obſer- | 
 , - , ving this, order in your work: you hall beve oo canfufion, 


$ REEIEIRIE'Y Your Alang mh mevepas tenth 


| Havin rhus orderly niet 


Jr YN 

intheir notes of . 

be . Ry yony os 

or be greater then) the note Si 

| of the ,and che remainder a 
= pages themmerrobebrongh is woe Qen 


LITOICE 


- <Finophot 


the place 
"them to 


eo take-it and carry ir'90, 40,50, or || 


| 


my 
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The uſe of ſeveral Lib. IV, 


—— 


% 


| By this Table you may perceive that the notes of the frf aſ4} 
collefedar his ſeverall ſtations being added together, IS 
18 Feer, 10 Inches, and {of an Inch: andrhenores of your ſecond | 
sſriftaxt at his ſeverall ſtations being added rogerher amountethro 
21 Feerand 2 Inches, ſorhe number ofche 6rſf aſi ants obſervari. 
ons being raken from the number of the ſecond, there will remain | 
2 Feer, 3 Inches and; ofan Inch, and ſomuch is wed gooe- to which 
the wateris to be brought, lower then the Spring head, according to 
the ſtreighe Water-Levell , and chercfore the water may eafilybe 
conveyed thither, 


C Herefnote, that when you have Galled your ewo Afliſtantstg- 
gerhier , and examinedrheir ſeverall Notes, and added them | 
ether, it rhen yoo ſhall finde the ſumme of your frf 
aſſiſtants Noteto be greater then the Summe of your ſecond 
dents Note, tha icis im e to bring the water 

rom that Spring' head to the intended place : bur if the 
Summes of the Notes of your two Afliſtants th exaly 
agree; thereis rhena poſſibility of _—_— ir, if the diſtance 

be bur ſhort, chough with more charge and difficulty. 


C Note 2, That the moſt approved Authors concerning this 

| In nx iry" ue that at every miles end there ought to 

alowed 4x Inches more then the ſtreight Levell, for che 
current of the water, 


..C Note, Ifcherc rave Fo lying in the way between the 
| he ho cy wi the place to which the water is to be con- 
veyed , you muſtthencur a Trench by the fide of rhe Hill : 

in which you muſt lay your pipes equall with the ſtreighe 
water levell, with the former e Andincaſec there 

bea Valley you muſt then make a Trunk of ſtrong wood 

ge {Fel pd prope mich Rrong picces of Timber , and well 
" No 7 indiverſeplaces between Ware 


k 


CE Note - That in your convey in; of water to tx appoint ed. 
Place, once convtenieer co ben it fromche Spring head 
ork acgarnge a ln pos 0 ug bur by a ctooked 
=. . ing way ou t alſo co lay rhe pipes one 
© © upandanother down, burthis is co be'obl redh in ſome 
* calcsonly, where the water will have coo violetit a current. '' 


Another way. . 
Theres another way whereby you may knqw whether water will 


be brought toany place or nor, which in very large diſtances oughs' 
o | Wen eo 
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Lib.1V. Inftrumentrin Surveying, 


ro beconfidered., Takethe diſtance berween the Spring head and 
the place ro which the water is to be brought, which multiply in it 


| ſelfe, adde the produRthereof ro the Square of the Earths Semidi- 


ameter, Viz.to the ſquare of 3436; Iralian miles, then out of the 
roduR thereof exrraQ rhe SquareRoot, and then from that Square 
oot take 3436,? mules, the remainder is the difference berween th 
line of levell, and the water or circular leyell, 


Thus have I finiſhed my intended diſcourſe of Surveying of Land, 
in m_ _— —_ rather gg wy = rap Ange + con- 
tained plain a picudus rothe mean en with too 
much brevity to obſcure that which [chiefely aimed ar, namely, to 
inſtru the ignorant: I confeſſe I may be juſfly blamed by thoſe 
who ate Maſters ofthe Art, or have a conſiderable knowledge there- 
of already, for uſing roo many circumlocutions, bur I anſwer, it was 

not writren for their ſakes, yer I hope ic will not be rejected by 
themgand although 1 do not arrempe to teach ſuch more then 
they know alrcady, yer (poſſibly) they may herein finde 
ſomching worrhheir peruſall and praQtiſe, or (ar leaſt) 
it may be a remembrancer unto them to bring to 
minde whar otherwiſe they may have for- 
gotren : Bur ceaſing to apologiſe 
any more for my Book, ler 
it now ſpeak for it 
clic. 
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